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PREFACE  TO  THE  FIFTH  EDITION. 


The  author  may  be  permitted  to  express  his  gratification  that  this 
work,  to  which  he  has  given  so  large  a  portion  of  his  active  life,  con- 
tinues to  meet  with  the  approbation  of  his  professional  brethren,  as 
shown  in  the  demand  for  a  fifth  edition.  In  this  alone  he  finds  a 
sufficient  compensation  for  all  his  labor. 

The  present  edition  has  been  carefully  revised ;  many  observations 
of  practical  surgeons,  both  at  home  and  abroad,  have  been  added,  and 
the  number  of  pages  and  of  woodcut  illus^ations  have  been  increased. 

From  the  first  it  has  been  the  intention  of  the  author  to  declare,  in 
the  most  faithful  and  conscientious  manner,  precisely  how  much,  with 
the  knowledge  and  appliances  at  our  command,  we  were  able  to  ac- 
complish. This  was  absolutely  necessary  if  we  proposed  to  lay  a 
pro|)er  foundation  upon  which  we  might  afterwards  hope  to  build  suc- 
cessfully. Indeed,  it  is  apparent  that,  if  we  would  make  of  surgery 
an  exact  science,  we  must  apply  to  its  study  the  same  exact  rules 
which  are  alone  employed  successfully  in  the  study  of  other  sciences. 
Ever}'  false  or  loose  statement  retards  our  progress,  or  renders  our 
steps  hesitating  and  unequal. 

In  reference  especially  to  the  Diagnosis  and  Treatment  of  Fractures 
and  Dislocations,  the  reader  will  find  that  in  many  respects  the  opin- 
ions and  practice  of  Surgeons  have  changed  within  the  last  fifteen  or 
twenty  years,  and  there  can  l>e  no  doubt  that  most  of  the  changes  con- 
stitute real  improvements ;  but  there  remains,  unfortunately,  much  to 
be  accomplished,  so  much,  indeed,  that  no  one  who  thoroughly  under- 
stands the  facts,  and  feels  an  interest  in  this  branch  of  our  science, 
will  rest  satisfied  with  what  has  been  done,  and  hereafter  cease  to 
labor. 

Frank  H.  Hamilton. 

New  York,  September  10th,  1875. 


PREFACE  TO  THE  FIRST  EDITION. 


The  English  language  does  not  at  this  moment  contain  a  single  com- 
plete treatise  on  Fractures  and  Dislocations.  The  two  small  volumes 
of  Desault,  and  the  one  of  Boyer,  issued  near  the  close  of  the  last  cen- 
tury, and  translated  into  English  early  in  this,  may  perhaps  properly 
enough  have  been  regarded  as  complete  treatises  at  the  time  of  their 
publication,  but  they  certainly  cannot  be  so  considered  now.  The 
several  chapters  on  "Diseases  and  Injuries  of  the  Bones,"  contained  in 
the  Legons  OrcUes  of  Dupuytren,  translated  in  1846,  and  the  Treatise 
o?i  Fractures  in  the  Vicmity  of  the  Joints y  and  on  Certain  Forms  of  Acci- 
dental and  Congenital  Dislocations,  by  Robert  Smith,  are  invaluable 
monographs,  but  neither  of  them  claims  to  be  anything  more  than  a 
collection  of  occasional  and  miscellaneous  papers.  The  writings  of 
Amesbury  and  of  Lonsdale  relate  only  to  fractures.  Even  the  justly 
celebrated  quarto  of  Sir  Astley  Cooper  is  no  more  than  what  its  title 
plainly  declares  it  to  be,  A  Treatise  on  Dislocations  and  on  Fractures  of 
the  Joints;  but  since  the  announcement  of  the  present  volume,  a  trans- 
lation of  Malgaigne's  great  and  crowning  work  on  Fractures  and  Dis- 
locations has  been  commenced  by  Dr.  Packard,  of  Philadelphia,  and 
the  first  volume  has  been  placed  in  the  hands  of  the  American  profes- 
sion. Should  the  remaining  volume  be  rendered  into  English,  the  gap 
in  our  literature  will  be  measurably  filled. 

Under  these  circumstances  I  might  scarcely  have  thought  it  worth 
while  to  continue  my  labors,  already  so  near  their  completion,  had  it 
not  seemed  to  me  that  Malgaigne,  whose  researches  have  been  truly 
marvellous,  had  failed  in  some  measure  to  give  a  just  representation  of 
the  observations  and  improvements  which  have  been  made  from  time 
to  time  by  my  own  countrymen. 

The  contributions  of  American  surgeons  to  this  department  had  to 
be  sought  chiefly  in  medical  journals,  many  of  which  have  long  been 
discontinued,  and  most  of  which  were  inaccessible  to  the  great  French 
writer.  Even  to  an  American,  the  labor  of  exhumation  from  archives 
hitherto  almost  unexplored  has  not  been  small ;  and  it  is  probable  that 
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many  valuable  papers  have  been  overlooked;  indeed  it  is  impossible 
that  it  should  be  otherwise. 

I  am  free  to  say,  also,  that  I  have  been  encouraged  by  a  hoixj  that 
my  own  personal  experience,  obtained  during  many  years  of  public  and 
private  service,  might  be  of  some  value  to  my  contemporaries. 

Very  little  space  has  been  devoted  to  what  is  now  only  historical, 
except  so  far  as  was  necessary  to  correct  certain  time-consecrated  errors, 
or  to  confirm  and  illustrate  the  practice  of  the  present  day ;  but  by  a 
pretty  full  report  of  characteristic  examples,  selected  from  more  than 
one  thousand  cases  already  published  by  myself,  by  copious  references 
to  the  examples  recorded  by  others,  and  by  a  careful  exclusion  of  what- 
ever has  not  been  confirmed  by  experience  or  established  by  dissection, 
I  have  endeavored  to  make  this  treatise  useful  both  to  the  student  and 
practical  man,  and  a  reliable  exponent  of  the  present  state  of  our  art 
upon  those  subjects  of  which  it  treats. 

In  order  to  render  the  description  of  the  various  founs  of  apparatus 
employed  in  the  treatment  of  fractures  more  intelligible,  and  to  avoid 
the  necessity  of  lengthened  explanations,  a  large  number  of  illustra- 
tions have  been  introduced,  more,  perhaps,  than  might  be  thought 
necessary,  especially  as  in  several  instances  the  apparel  which  is  figured 
is  not  that  which  is  recommended  by  the  author.  It  is  believed,  how- 
ever, that  by  a  study  of  the  principal  forms  of  approved  dressings  the 
reader  will  be  better  prepared  for  the  exigencies  of  practice ;  and  that 
by  the  simultaneous  presentation  of  those  which  are  not  approved,  he 
will  be  siived  from  a  wasteful  expenditure  of  hLs  time  in  the  contriv- 
ance of  useless  apparatus.  It  is  not  in  the  discovery  and  multiplica- 
tion of  mechanical  expedients  that  the  surgeon  of  this  day  declares  his 
superiority,  so  much  as  in  the  skilful  and  judicioOs  employment  of 
those  which  are  already  invented. 

The  author  desires  to  acknowledge  his  indebtedness  to  very  many  of 
his  professional  brethren,  throughout  the  United  States,  for  the  prompt- 
ness with  which  they  have  responded  from  time  to  time  to  his  inquiries, 
and  for  the  generosity  with  which  they  have  opened  their  pathological 
collections  and  placed  valuable  si)ecimens  at  his  disjwsal. 

He  wishes  also  to  express  his  special  obligations  to  Dr.  J.  R. 
Lothrop,  of  this  city,  who  has  kindly  aided  him  in  revising  most  of 
the  proof-sheets  as  they  have  been  issued  from  the  press. 

Frank  H.  Hamilton. 

Buffalo,  N.  Y.,  December,  1859. 
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FRACTURES. 


CHAPTER  I. 

GENERAL  DIVISION  OP  FRACTURES. 

Fractureb  are  divided  into  Complete  and  Incomplete,  Simple, 
Comminuted,  Compound,  and  Complicated. 

A  Complete  fracture  is  one  in  which  the  line  of  division  completely 
traverses  the  bone. 

An  Incomplete  fracture  is  a  partial  separation  of  the  bone :  under 
which  name  are  included  Bending,  Partial  fractures.  Fissures  and 
Punctured  or  Perforating  fractures,  the  last  of  which  is  almost  peculiar 
to  gunshot  injuries.  ^ 

A  Simple  fracture  is  one  in  which  the  bone  is  broken  at  only  one 
point  The  term  has  no  reference  to  the  question  of  complications,  but 
in  its  technical  meaning,  as  employed  l^  both  English  and  American 
surgeons,  it  has  reference  only  to  the  number  of  fragments  into  which 
the  bone  is  broken.  It  would  be  more  correct,  perhaps,  to  substitute 
the  word  "single"  for  "simple,"  as  has  been  done  by  Malgaigne  and 
some  other  French  writers,  but  I  fear  that  to  American  surgeons  the 
substitution  would  be  rather  a  source  of  confusion  than  otherwise. 

A  Comminuted  fracture,  called  by  Malgaigne  "  multiple,"  is  a  frac- 
ture in  which  the  bone  is  broken  at  more  than  one  point,  and  in  which, 
consequently,  the  bone  is  divided  into  more  than  two  fragments.  It 
is  us€k1  also  in  a  technical  sense,  and  by  no  means  implies  minute 
division  or  comminution  of  the  fragments. 

A  Compound  fracture  is  technically  one  in  which  there  exists  also 
an  external  wound  communicating  with  the  bone  at  the  point  of  frac- 
ture. It  may  be  either  partial  or  complete,  simple  or  comminuted,  or 
even  complicated,  while  at  the  same  time  it  is  also  compound. 

Complicated  fractures  are  such  as  present  additional  complications, 
or  complications  for  which  no  other  specific  term  has  been  invented. 
Thus,  the  fracture  may  be  complicated  with  the  lesion  of  an  important 
bloodvessel  or  nerve,  or  with  great  contusion  or  laceration  of  the^soft 
parts,  with  a  dislocation,  or  with  fractures  of  other  bones,  or  even  with 
some  constitutional  fault. 

Fractures  are  also  divided  into  Transverse,  Oblique,  and  Longitu- 
dinal, according  as  the  direction  of  the  line  of  separation  is  at  a  right 
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ith  the  axis  of  tlie  bone  at  the  point  of  fracture,  or  as  it  deviates 
is  direction.  But  a  fracture  is  called  transverse 
when  it  does  not  travei"se  the  bone  preciselv 
at  a  right  angle  ;  indeed,  we  usually  apply 
this  term  whenever  the  obUquity  is  only 
moderate,  or  when,  in  the  examination  of 
a  limb,  although  we  are  unable  to  detect 
the  precise  line  of  the  fracture,  we  ascer- 
tain that,  without  being  impacted  or  ser- 
rated, the  ends  of  the  bones  continue  to 
rest  upon  each  other,  or,  \iemg  replaced, 
do  not  spontaneously  become  displaced. 

Longitudinal  fractures  occur  generally 
in  connection  with  oblique  or  transverse 
fractures;  as  when  the  lower  end  of  the 
femur  is  split  verticixlly  into  the  joint,  and 
the  shaft  of  the  bone  is  traversed  liorizon- 
tally  by  a  fracture  wliich  intercepts  the  ver- 
tical or  longitudinal  fracture,  A  fracture 
of  a  condyle,  or  of  any  projection  from  the 
body  of  the  bone,  is  callt^l  longitudinal  if  the 
direction  of  the  line  of  fracture  h  parallel, 
or  nearly  m,  to  the  axis  of  the  shaft. 

A  Serrated  fracture  is  one  in  which  the 
opposite  surfaces  denticulate,  the  eleva- 
tions upon  one  fragment  being  reflected 
by  corresponding  depressions  u(>on  the 
other. 
Impacted  fractures  are  those  io  which  the  fragments  are  driven  into 


rated  { lie uticu*       From    uulltor's 
lated>  fracture.       col  Icctloa. 


Fio.  2. 


Fio.  3. 


Pcrforatlag  and  longitadllnal  fracture. 


Impacted^  PiCnMiapstilar  fracture*  of 
Dock  of  femuf.— V<*rtlcal  aoctlon. 


§ach  other,  the  lamellated  structure  of  one  fragment  penetrating  the 
cancellous  structure  of  the  other. 
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Writers  also  occasionally  speak  of  fractures  en  rave,  en  bee  de  flUte, 
enbee  de  plume,  spiroid,  cuneate^  etc. ;  but  we  do  not  see  the  propriety 
of  multiplying  the  divisions  and  incumbering  our  nomenclature  by 
these  fancied  resemblances.  For  all  useful  purposes,  the  divisions 
above  given  are  sufficient. 

Epiphyseal  separations  we  shall  not  hesitate  to  class  with  fractures, 
and  to  submit  them  to  the  same  rules  of  nomenclature.  These  acci- 
dents rarely  occur  after  the  twentieth  year  of  life ;  since  after  this 
period,  and  in  the  case  of  some  bones  at  a  much  earlier  period,  the 
epiphyses  are  usually  united  to  the  diaphyses  by  bone. 


CHAPTEE  IL 

GENERAL  ETIOLOGY  OF  FRACTURES. 

The  causes  of  fracture  may  be  considered  as  predisposing  and  ex- 
citing. 

Predisposing  Causes. — Partial  fractures,  with  bending  of  the  bones, 
are  most  frequent  in  infancy  and  childhood;  but  complete  fractures 
occur  most  oilen  during  manhood ;  and  if  they  are  again  less  frequent 
in  old  age,  it  is  because  the  exciting  causes  are  less  operative,  since  the 
fragility  of  the  bones,  as  a  general  rule,  increases  with  age.  It  will  be 
noticed,  also,  that  somewhat  in  proportion  as  the  bone  is  more  brittle, 
its  fracture  will  be  more  nearly  transverse,  so  that  very  old  persons 
have  frequently  what  has  been  not  inaptly  termed  the  "  pipe-stem  frac- 
ture;" but  we  must  except  from  this  rule  fractures  occurring  in  chil- 
dren, which  are  also  not  unfrequently  transverse,  often  denticulated  or 
splintered,  and  but  rarely  oblique.  In  all  of  the  intermediate  periods 
of  life,  oblique  fractures  are  by  far  the  most  common.  Females  are 
less  liable  to  fractures  than  males,  except  in  old  age,  when  the  law 
seems,  in  general,  to  be  reversed.  As  to  the  season  of  the  year,  it  has 
been  generally  observed  by  surgical  writers  that  fractures  were  more 
frequent  in  winter  than  in  summer,  and  an  explanation  has  been 
sought  for  in  the  greater  rigidity  of  the  muscles  during  the  cold  weather, 
and  the  greater  liability  to  falls  upon  the  ice  and  frozen  ground.  Some 
have  affirmed  that  the  bones  themselves  were  more  brittle;  but,  aside 
from  the  improbability  of  this  last  explanation,  it  is  a  matter  of  ques- 
tion whether  fractures  are  actually  more  frequent  in  the  winter  than 
in  the  summer.  If,  on  the  one  hand,  the  rigidity  of  the  muscles  and 
falls  upon  slippery  walks  are  active  causes  in  the  production  of  frac- 
tures in  the  one  season,  on  the  other  hand,  falls  from  buildings  and  ac- 
cidents from  a  great  variety  of  similar  causes  are  equally  active  agents 
in  the  other. 

Mollities  ossium,  rickets,  cancer,  tertiary  lues,  scrofula,  gout,  scurvy, 
mercurialization,  and,  in  short,  all  diseases  dependent  upon  cachexiae, 
more  or  less  predispose  to  the  occurrence  of  fractures.     Inflammation 
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of  the 


>steum,  also,  or  of  the  Imne  itself,  may  prp*iis[)ose  to  fracture- 
It  is  i^aid,  moreover^  timt  the  bones  of  jjeiisons  vvfio  have  lain  a  long 
time  in  bed  Un^k  easily. 

Exciting  Causes* — The  exriting,  determining,  or  immediate  cauiaes 
of  fractures  are  of  two  kinds:  metjhanie^l  violence  and  ni uvular  ac-i 
tion. 

Of  these  two^  raechanieal  or  external  violence  is  much  the  most  fre- 
quent cause;   and  this  violence   may  operate  in   two  ways:  hy  acting , 
directly  upon  the  bone  at  tlje  point  at  which  it  separates,  and  then  we' 
say  the  fraetnre  is  "direct,"  or  from  **dii^ct  violence;'*  or  by  acting 
upon  some  point  remote  from  the  seat  of  fnit^turc,  and  then  we  say  the 
fracture  is  "indirect,"  or  from  a  '^*eonuter-stroke."     When  a  person i 
falls  from  a  height,  alighting  upon  his  feet^  and  the  leg  or  thigh  id  | 
broken,  the  fracture  is  indirect;  so  aliro  if  t lie  Ikiuc  is  broken  by  flexion  i 
or  torsion.     Even   direct  pressure  upon  one   side  of  n  long  bone  in  a 
child  may  prmluce  a  |>artial  fracture  upon  the  op|>osite  side,  which  is 
properly  an  indirect  fracture;  or  a  direct  blow  ujion  the  tnx'hantcr 
major  may  occasion  a  counter-fracture  tlirougli  tlie  neck  of  the  femur. 

Fractures  from  muscular  action  occur  mf»st  often  in  the  jmtella,  cal* 
caneum,   humerus,  femur,  tibia,  and   olet^ranon   process  of  the  ulna. 
These  accidents  may   imply  some  condition  of  the  Ixmes  themselves 
which  predispose  them  to  fracture  ;  but  I   have  seen  one  examjile  of  a  i 
fracture  of  the  shaft  of  the  femur  in  a  large  and  perfecrtly  healthy  man, 
occasioned  by  a  twist  of  the  leg  in  rol  ling  tenpins,    I  have  also  quite  often 
known  the  tibia  and  patella  to  break  from  natural   muscular  action 
in  j>ersons  of  unconimon  vigor.     Fractures  sometimes  occur  in  the  vio- I 
lent  contractions  of  the  muscles  duriui^  convulsions,  and  where  no  ab- ^ 
normal  <M>nditiou  fif  ttie  bones  could  be  assumed  to  exist*     Parker,  of  J 
New  York,  relates  a  case  of  fracture  of  the  humerus  in  a  negro  jrreacher,  | 
which  owurred  in  the  act  of  gesticulation;  also,  a  fracture  of  tlie  clavi- 
cle occasioned  by  striking  a  dog  with  a  whip;  in  another  ease  the  hu- 
merus was  broken  in  attempting  to  throw  a  peach ;  but  the  most  singu- 
lar case  of  all  was  a  fracture  of  the  humerus  aiused  by  an  effort  to 
extract  a  tooth.* 

I  have  myself  seen  the  clavicle  broken  in  the  case  of  a  man  who  waal 
reaching  back  to  lift  the  top  of  his  carriage;  and  another  in  which  thai 
humerus  was  broken  in  a  contest  to  determine  the  power  of  the  rotator] 
muscles  of  tlie  forearm* 

Lente  has  seen  both  femurs  broken  in  epileptic  convulsions,  in  a 
child  twelve  years  of  age.  Tlic  left  femur  was  broken  April  10th, 
1859,  at  the  junction  of  the  upjMT  with  the  middle  third,  and  the  right 
femur  was  broken  at  the  same  point  eight  montlis  after,  and  about  six 
weeks  later  he  died.  The  fii'st  fracture  unitcfl  with  considerable  bow- 
ing and  shorteniug.  The  second  did  not  unite  at  a!l*  He  had  been 
subject  to  epilepsy  since  he  was  tiiWn  months  old,^ 

Remarkable  examples  of  fragility  of  tlie  bones  have  been  from  time 
to  time  recorded.     Gibson  relates  the  case  of  a  young  man  who  at  the 


>  Purker,  New  York  Joiirn.  Mod.,  July,  1852,  p.  95. 
»  Am.  Med.  Times  nnd  Adv«^rtJi*er,  Julj^  21,  1860,  p.  41. 
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age  of  nineteen  had  suffered  twenty-four  fractures.  Arnott  speaks  of 
a  girl  who  at  the  age  of  fourteen  had  suffered  thirty-one  fractures ;  Es- 
quirol  had  in  his  possession  the  skeleton  of  a  woman  in  which  iprere 
found  traces  of  more  than  two  hundred  fractures ;  and  we  have  had,  at 
the  Charity  Hospital,  a  man  set.  53,  who  had  suffered  eleven  fractures 
and  two  dislocations,  in  whose  case  both  the  susceptibility  to  fractures 
and  to  dislocations  appeared  to  be  hereditary.^  In  most  of  these  cases, 
so  &r  as  is  known,  union  occurred  rapidly. 

Nearly  all  of  the  cases  of  fractures  occasioned  by  muscular  contrac- 
tion seen  by  me  were  transverse,  or  nearly  so,  and  most  of  them  have 
been  unattended  with  shortening,  the  ends  of  the  bones  not  becoming 
completely  displaced  from  each  other.  The  example  of  fracture  of 
the  shaft  of  the  femur  before  mentioned,  as  having  been  broken  in  roll- 
ing tenpins,  was,  however,  an  exception.  The  limb  was  placed  by  the 
surgeon  in  charge,  upon  a  double  inclined  plane,  upon  the  theory  that 
in  this  position  no  shortening  was  likely  to  occur.  The  bone  shortened, 
however,  to  the  extent  of  an  inch  or  more,  and  in  this  position  it  has 
finally  united. 

Intra-uterine  fractures  are  not  yet  fully  explained,  but  it  is  probable 
that  they,  like  extra-uterine  fractures,  may  be  ascribed  sometimes  to 
external  violence,  and  at  other  times  to  simple  muscular  contraction, 
both  perhaps  acting  upon  bones  already  somewhat  predisposed  by  a 
peculiar  constitutional  cachexy. 

November  18th,  1872,  a  child  was  brought  to  me  having  a  fracture 
of  the  lefl  clavicle,  which  had  united  with  considerable  deformity,  the 
point  of  fracture  being  at  the  junction  of  the  middle  and  outer  thirds. 
The  mother  said  that  she  fell  upon  her  belly  about  two  weeks  before 
the  birth  of  the  child,  striking  upon  a  tub;  delivery  occurred  at  the  full 
period,  in  the  hands  of  an  uneducated  female  accoucheur.  Four  weeks 
later  (when  I  was  consulted)  union  was  complete. 

Lawrence  Proudfoot,  of  New  York,  has  related  a  case  of  compound 
fracture  in  utero  occuring  in  the  practice  of  Dr.  Freeman,  which  was 
apparently  caused  by  external  violence.  Mrs.  F.,  set.  38,  always 
having  enjoyed  good  health,  during  the  sixth  month  of  gestation,  while 
attempting  to  pass  through  a  very  narrow  passage,  was  severely  pressed 
upon  the  abdomen,  and  immediately  experienced  a  severe  pain  in  that 
r^on,  accompanied  with  nausea  and  faintness.  The  following  day, 
uterine  hsemorrhage,  with  pain,  commenced;  and  these  symptoms  con- 
tinued at  intervals,  in  a  form  more  or  less  severe,  up  to  the  period  of 
her  delivery,  which  occurred  at  full  time,  and  was  perfectly  natural. 
At  birth,  the  right  foot  of  the  child,  a  female,  was  found  to  be  much 
distorted,  and  in  a  condition  of  valgus  with  equinus,  the  outer  side  of 
the  foot  being  laid  against  the  side  of  the  leg  above  the  external  malleo- 
lus. The  tibia,  also,  of  the  same  limb,  near  its  middle,  seemed  to  have 
been  the  seat  of  a  compound  fracture;  the  two  ends  of  the  bone  having 
united  at  an  angle  slightly  salient  anteriorly,  and  the  skin  presenting 
over  the  point  of  fracture  an  old  cicatrix.     The  sofl  tissues  adjacent 

^  The  Physician  and  Pharmaceutist,  Feb.  1S70.  Report  by  Armenag  Assadoorian, 
Hoiue  Surgeon. 
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were  considerably  thickened.  Seventeen  months  after  birth,  when  the 
child  was  seen  by  Di-s*  Proudftx)t,  Van  Buren,  and  Isaacs,  the  foot, 
aUhjjugh  much  improvctl  by  the  means  employed  by  Dr,  Freeman,  was 
still  oonsiderubly  deformed,  in  consequence  of  the  contraction  of  the 
tendo  Aehillis ;  on  cutting  whichj  the  limb  was  fomid  to  be  of  the  same 
length  with  the  other  J 

Dr.  Ai'istide  Rodrigne»  of  Hollidaysburg,  Pa.,  has  communicated  a 
case  of  fracture  with  disI<xiation,  which  he  uscrilies  to  a  similar  C4iuse, 
The  woman,  when  about  four  months  with  child,  fell  on  her  left  side, 
striking  upon  a  board,  and  hurting  herself  severely*  At  the  full  period 
she  was  delivered  of  a  well-grown  male  child*  Its  left  humerus  was 
found  to  be  dislocated  into  the  axilla,  and  both  tlie  radius  and  ulna  of 
the  same  limb  had  been  broken  through  their  lower  thiixls,  but  were 
now  united  by  bony  ail  his  at  an  angle  of  about  45°,  and  sliglitly  over- 
lapped. In  all  other  resj>ects  the  child  was  perfect.  It  does  not  ap- 
pear that  anything  was  done  to  the  fracture,  and  the  attempt  to  reduce 
the  humerus  was  unsucccssfuL  Four  years  later  Dn  R.  saw  the  lad, 
and  ibund  him  strong  and  hearty,  tlie  dislocated  humerus  having  grown 
nearly  at  the  same  rate  with  the  opposite,  but  the  forearm  remained 
'*  short  and  deformed  as  at  birth."  The  hand  was  of  the  same  size  as 
the  hand  of  the  sound  limb.^ 

Devergie  has  given  an  account  of  a  woman,  who,  when  seven  months 
with  chikl,  struck  her  abdomen  against  tlie  corner  of  a  table.  Intense 
pain  followed,  lasting  some  time.  She  went  her  full  period,  however, 
and  the  child  was  tlien  found  to  have  a  fracture  of  the  lefl  clavicle, 
the  fragments  being  overlapped  somewhat,  and  united  in  this  position 
by  a  firm  and  large  callus,^  A  woman  also  six  monilis  gone  met  with 
a  similar  accident,  and  at  the  full  time  she  gave  birth  to  a  fc*eble 
child,  having  in  one  leg  a  separation  of  the  shatl  of  the  tibia  from  its 
lower  epiphysis.  The  end  of  the  shaft  was  necrosed,  and  projected 
through  a  wound  in  the  integument.  This  child  died  on  the  thirteenth 
day.* 

Sehubfirt  reports  the  case  of  a  female  delivered  before  her  term,  of 
twins,  one  of  whom  was  born  with  a  fracture  of  the  left  thigh,  which 
had  occurred  In  utero;  the  fractured  bone  hati  pierced  the  flesh,  through 
which  it  projected  more  than  an  inch,  and  it  was  earious.  The  mother 
stated  that  about  six  weeks  before  the  accouchement,  during  a  movement 
of  tlie  fuetus,  slie  had  heard  a  noise  like  that  produced  by  breaking  a 
stick,  and  from  that  moment  she  ha<l  felt  pricking  pains  in  her  belly ,^ 
It  is  j»robab!e  tliat  in  this  instance  the  fracture  was  the  result  of  a  mus- 
cular aetiLtn,  although  it  is  possible  that  it  was  occasioned  by  the  thigh 
having  become  entangled  between  the  legs  of  the  twin.  Similar  cases 
have  been  recorded  by  Ploucquetj  Kopp,  Devergie,  Cams,  Schubert, 
Sachsei  Moffat,  and  Brod  hurst.'* 


•  Froijdfoot,  New  York  Journ,  Meii,,  Sipt.  1846,  p.  ]m. 
'  Rndrigjuo,  Amer.  Joupti.  >fH,  8ci  ,  Jun.  1854,  p.  272. 

*  DovtTj^'ie,  Ri*v.  Mwi,,  1825. 

♦  Mal^uicjno,  from  Arohtv.  Gen,  do  A[6d,,  t   xvi^  p.  288. 

*  Aiiu-r,  Journ.  Med.  Sci.»  Mtiy,  1828,  p,  223;  i'n/m  Zciiscb.  fQr  Slni»tiflrz.  von 
Heiike,  7e  Er^,  Heft*,  p.  31 L     Holm(!,"i'i  Surgerj-,  vol.  iv,  p,  82Ji. 

•  Holmes's  Surgery,  vol.  if,  827,  from  Med.-Cbir,  Trau«.,  vol.  xlUI,  1860, 
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In  many  other  examples  upon  record^  the  explanation  is  plainly 
enough  to  be  sought  for  in  the  abnormal  or  rachitic  condition  of  the 
bones.  Mont^eia  saw,  in  a  newly  born  infant,  twelve  united  fractures. 
Chaussier,  who  has  published  a  memoir  upon  this  subject,  mentions 
two  very  extraordinary  cases,  in  one  of  which  the  child  presented 
forty-three  fractures,  and  in  the  other,  one  hundred  and  twelve.*  I 
myself  was  permitted  to  see,  on  the  29th  of  June,  1853,  with  Drs. 
Hawley  and  White,  of  Buffalo,  an  infant  only  four  days  old,  who  was 
bom  at  the  full  time,  of  a  healthy  mother,  in  whom  nearly  all  of  the 
long  bones  were  separated  and  movable  at  their  epiphyses,  the  motion 
being  generally  accompanied  with  a  distinct  crepitus.  The  bones  were 
also  much  enlarged  in  their  circumference ;  the  bones  of  the  forearm 
and  the  femur  were  greatly  curved;  the  fontanelles  unusually  open,  and 
the  clavicles  were  entirely  wanting.  The  child  was  of  full  size,  but 
looked  feeble.  It  died  in  a  condition  of  marasmus  six  months  after 
birth ;  at  which  time  some  degree  of  union  had  taken  place  at  several 
of  the  points  of  separation,  the  limbs  having  been  supported  constantly 
with  pasteboard  splints  and  rollers. 

Fractures  occurring  from  violence  inflicted  upon  the  child  by  the 
accoucheur,  or  from  contractions  of  the  neck  of  the  womb  while  the 
child  is  in  transUuy  are  more  common  occurrences,  and  do  not  require 
a  separate  consideration.  I  shall  mention  several  in  connection  with 
the  various  bones  in  which  they  have  taken  place ;  among  which,  one 
of  the  most  interesting  is  that  published  by  Jacob  H.  Vanderveer, 
of  Long  Branch,  N.  J.  The  mother  came  to  bed  on  the  18th  of 
January,  1847,  after  a  labor  of  more  than  twelve  hours.    It  was  a  foot 

Eresentation ;  the  child  weighed  fourteen  pounds,  and  was  perfectly 
ealthy,  but  one  of  the  thighs  had  suffered  a  complete  fracture,  occa- 
sioned probably  by  the  strong  contractions  of  the  cervix  uteri.  With 
.  careful  splinting  and  bandaging,  the  bone  was  finally,  but  not  without 
some  difficulty,  kept  in  position  and  made  to  unite,  so  that  at  the  date 
of  the  report  one  would  not  discover  that  the  bone  had  been  broken, 
except  by  close  inspection.^ 


CHAPTEE   III. 

GENERAL  SEMEIOLOGY  AND  DIAGNOSIS. 

Fractures  are  liable  to  be  confounded  with  contusions,  and  with 
various  other  local  injuries,  but  most  oft^n  with  dislocations;  and 
especially  when  the  fracture  has  taken  place  near  one  of  the  articu- 
lations is  the  differential  diagnosis  sometimes  rendered  exceedingly 

>  Lond.  Med.  Times  and  Gaz.,  April  7,  1860.  Now  Orleans  Mod.  Journ.,  Nov. 
1860. 

*  Chaussier,  Bullet,  de  la  Faculty  do  Med.  de  Paris,  1813,  p.  801. 

•  Vanderveer,  Amer.  Journ.  Med.  Sci.,  May,  1847,  p.  878. 
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diffifiilt.  It  is  with  particular  refereiire^  therefore,  to  the  general  points 
of  distiiK'tion  between  fractures  and  tli.slocations,  that  I  now  propose  to 
speak.  The  special  .signs  or  points  of  difference  which  belong  to  each 
individual  case  will  he  considered  in  tlieir  proper  places. 

The  Jiiofit  imjKirtant  general  or  common  yigns  of  u  fracture — ^and  by 
"common"  signs  I  mean  those  which  are  common  to  most  fractures — 
are  crepitus,  mobility,  and  an  inability  on  the  part  of  the  fragments 
to  maintain  their  position!^  when  reduced  ;  indeed,  in  many  enscB,  this 
conp^tantly  rwurring  displacenieut  is  due  to  the  fact  that  the  surgeon 
is  unable  to  accomplish  a  complete  reduction.  Wliile,  on  the  other 
hand,  dislocations  are  almost  iis  iniiformly  characterized  by  the  absents 
of  crc[iitus,  by  preternatural  immobility,  and  by  the  fact  that,  when  re- 
duced, the  bones  do  not  usually  require  support  to  retain  them  in  place, 
or  indeed,  we  may  say,  by  the  fact  that  they  are  generally  reducible. 

I^t  tis  study  these  phenomena  a  little  more  in  detail, 

Crepitus,  oct*asioned  by  the  cluifing  of  the  broken  surfiicaH  upon 
each  other,  when  actually  present,  is  almost  positive  evidence  of  the 
existence  of  a  iracture.  It  is  possible,  however,  to  confound  the  chaf- 
ing of  engorged  tendinous  sheaths,  or  of  inttamcd  joints  upon  whicli 
fibrinous  effusions  have  occurred,  or  of  emphysema  even,  for  the  true 
ci'epitus  of  a  fracture;  but  to  the  experienced  ear  and  well-practiced 
touch  tlie.se  sensations  are  seldom  a  source  of  error,  The  one  is  rcmgh, 
crackling,  or  even  clicking  sometimes,  while  the  other  is  more  sub- 
dued, and  imparts  a  more  uniform  sensati<in  to  the  hand,  and  but 
rarely  conveys  an  actual  sound,  unless  the  ear  is  directly  applietl  or 
the  stetlioscope  is  employed.  It  is  only  when  the  crepitus  is  trans- 
mitted obscurely  through  a  great  mass  of  soil  tissues,  or  sufficient 
time  has  elapsed  ffjr  the  ends  of  tljc  fragments  to  become  snttentnl  by 
jnHammatinn  and  partially  covered  with  a  phistic  material,  or  when, 
indeed,  a  dislocation  is  actually  coincident  with  the  fracture,  that  the 
surgeon  is  left  in  doubt.  Ocmsionally,  also,  the  existence  of  cjiries  or 
of  necrosis,  in  connection  with  a  dislocation,  might  lead  to  the  sup-» 
position  of  a  fracture ;  but  the  history  of  the  case,  aside  from  tlie 
reinaiin'ng  common  signs,  and  the  special  symptoms  bereafler  to  be 
enumerated,  would  prevent  any  possibility  of  crrtu'.  In  a  few^  eases 
the  diiignosis  may  be  facilitates!  by  the  application  of  the  ciir  or  of  the 
stethc>scope,  fu=s  first  recommended  by  LisfVanc.' 

It  must  not  be  forgotten,  moreover,  that  a  fracture  at  one  point 
may  transmit  the  sensation  of  crepitus  distinctly  enough,  but  in  such 
a  direction,  owing  to  the  relations  of  other  bones  to  the  one  broken, 
a^  to  mislead  the  surgeon,  and  itjdnce  him  to  k>cate  the  fracture  in  the 
^Tong  bone.  Sevenil  examples  of  this  species  of  deception  I  shall 
hereafter  have  occasion  to  mention. 

Valuable  and  important  as  is  crepitus  in  its  relations  to  differential 
diagnosis,  unfortunately  it  is  not  always  present,  and  for  reasons  which 
must  be  plainly  stated.  First:  we  cannot,  in  a  pretty  large  pro|>ortion 
of  cases,  bring  the  broken  ends  again  into  apposition.  Whatever  mere 
theorists  may  say  to  the  contrary,  and  notwithstanding  surgeons  up  to 
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this  time  have  rarely  ventured  to  allude  to  this  subject,  the  fact  is  that 
we  do  not  usually  "  set'*  broken  bones.  We  do  not,  even  at  the  firsts 
brine  them  into  complete  apposition,  unless  it  is  as  the  exception.  I 
speaK  of  bones  once  completely  displaced  by  overlapping,  and  these 
constitute  the  majority  of  examples  which  come  under  the  surgeon's 
observation.  Second :  in  transverse  fractures  of  the  patella,  and  in 
fractures  of  the  olecranon  process  of  the  ulna,  of  the  acromion  process 
of  the  scapula,  and  in  all  similar  •detachments  of  processes  and  apophy- 
ses, the  action  of  the  muscles,  by  displacing  the  fragments,  may  pre- 
vent crepitus  from  being  readily  produced.  Third:  in  a  few  cases, 
such  as  certain  fractures  of  the  neck  of  the  femur,  of  the  neck  and 
head  of  the  humerus,  in  a  Colles  fracture,  etc.,  the  broken  ends  may  be 
impacted,  or  so  driven  into  each  other  as  to  forbid  the  production  of 
motion  and  crepitus;  or  they  may  be  simply  denticulated,  and  the 
consequences,  so  far  as  crepitus  is  concerned,  will  be  the  same. 

Finally,  in  very  many  incomplete  fractures,  crepitus  does  not  exist ; 
and  even  when  it  is  present,  the  sensation  is  feeble,  or  very  much  modi- 
fied, sometimes  giving  only  a  faint  and  single  click.  Under  the  head 
of  crepitus  we  may  properly  include  the  sharp  crack  sometimes  felt,  or 
even  heard,  by  the  patient  at  the  moment  of  fracture. 

Preternatural  mobility,  less  valuable  as  a  means  of  diagnosis  than 
crepitus,  is,  nevertheless,  more  constantly  present,  being  never  absent, 
in  some  degree,  in  all  complete,  non-impacted,  and  non-denticulated 
fractures;  but  its  presence  does  not,  like  crepitus,  render  the  existence 
of  a  fracture  quite  certain.  Whenever  the  bony  lesion  takes  place  in 
the  vicinity  of  a  joint,  it  may  be  difficult  or  impossible  to  determine 
whether  the  mobility  of  the  limb  is  due  to  motion  in  the  joint  or  to 
motion  at  the  supposed  seat  of  fracture.  While,  on  the  other  hand, 
the  preternatural  immobility  so  generally  observed  in  dislocations  may 
give  place  to  preternatural  mobility,  as  when  the  ligaments  and  ten- 
aons  surrounding  the  joint  are  extensively  torn,  or  the  system  itself  is 
laboring  under  the  shock  of  the  accident,  or  when  from  any  other  cause 
there  exists  great  general  prostration. 

As  to  the  third  common  sign  mentioned,  namely,  that  in  the  case  of 
fractures  the  bones  do  not  generally  support  themselves,  but  demand 
for  this  purpose  the  interposition  of  splints,  bandages,  and  even  of  ex- 
tending and  counter-extending  forces,  its  authority  rests  upon  the  same 
evidence  as  does  the  assertion  already  made,  that  bones  once  separated 
entirely,  cannot  generally  be  "set,"  that  is,  placed  again  end  to  end  in 
such  a  manner  as  to  be  made  effectually  to  support  each  other.  It 
rests  upon  the  evidence  of  my  own  personal  experience;  to  which  I  am 
permitted  to  add,  also,  the  personal  experience  of  M algaigne,  who,  with 
a  frankness  which  does  him  great  credit,  and  which,  I  am  sorry  to 
say,  has  hitherto  found  few  imitators,  remarks:  "Second.  That  over- 
lapping is  the  most  stubborn  of  all.  Here  I  will  add  a  disagreeable 
truth,  which  classical  authors  have  kept  too  much  out  of  sight,  namely, 
that  it  is  so  stubborn  that  in  an  immense  majority  of  cases  the  efforts 
of  art  are  unable  to  overcome  it."  *     And  it  must  be  observed  further, 

I  Malgaigne,  Traits  des  Fractures  et  des  Luxations,  Paris  ed.,  t.  i,  p.  102. 
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that  if  we  shall  often  find  it  possible  to  bring  tlie  broken  siirfaees  suf- 
iii'iently  into  contact  to  develop  erepitu!^,  they  may  still  be  unable  to 
maintain  themselves  in  this  position,  owing  to  the  obliquity  of  the  line 
of  fracture* 

The  other  common  yigns  of  fracture  may  l)e  briefly  state<1.  Pain  at 
the  seat  of  fracture;  swelling;  ecchymosis;  deformity,  prod ucetl  by 
either  an  angular,  transvei-se,  or  rotatory  displacement  of  the  frag- 
nicnts,  and  which  ii?  quite  as  often  due  to  the  direction  and  force  of 
the  impulse  whicli  occasioned  the  fracture  a^  to  the  action  of  the  mus- 
cles ;  separation  of  the  fragracnti*^  mi  in  fractui'es  of  the  patella  and 
olecranon  process ;  and  inability  to  move  the  limb,  a  phenomenon  due 
in  part  to  the  breaking  of  the  bony  lever  upon  whicli  the  muscles 
acted  J  and  in  part  to  the  intense  pain  tsiused  by  any  such  attempts. 
This  latter  symptom  is,  however,  often  entirely  absent.  It  is  not 
generally  prescut  in  impacted  fractures,  in  scrmtctl  and  partial  frac- 
tures, or  in  many  other  fractures  in  which  the  i>erio^teum  has  not  yet 
completely  given  way* 

Velpeau  w^as  tlie  f]i*st,  1  tlunk,  to  call  attention  to  the  fact  that 
patients  with  broken  clavicles  could  very  geiicrally  raise  the  arm  above 
the  slioukkr  and  even  to  the  head,  and  I  have  repeatedly  vcritied  the 
observation,  [lotwithstanding  the  separation  of  the  fragments  has  been 
complete,  and  the  overk[>ping  considerable.  In  fractures  of  the  neck 
of  tlie  femur  and  of  the  tibia  it  is  no  uncommon  thing  for  the  patient 
to  walk  some  distance  after  the  i*eceipt  of  the  injurv. 

As  has  been  pi*eviously  stated,  fractures  of  long  bones,  caused  by 
muscular  action,  generally  occur  near  the  middle  of  the  shaft,  and  they 
are  usually  transverse.  Diret*t  fractures  are  also  more  nearly  trans- 
verse than  indirect  fractures,  but  less  so  than  those  caused  by  muscular 
action;  while  those  indirect  fractures  which  are  caused  by  a  force 
a)  I  [J  lied  in  the  direction  of  the  axis  of  the  Ixme  are,  in  general,  very 
oblique.  Bui  what  is  of  tnore  importancMi'  in  connection  with  diag- 
nosis is,  that  in  this  latter  class  of  cases  the  fracture  usually  takes  place 
near  the  point  upon  which  the  force  of  tlie  blow  is  rei^eived.  Thus,  for 
example,  a  fall  upon  the  hand  generally  causes  a  fracture  of  the  lower 
end  of  the  radius — a  Colics  fracture — or  if  both  bones  breiik,  it  is 
generally  below  the  middle,  and  very  seldom  indeed  in  the  upper  thinl. 
A  fracture  of  the  sha!t  of  the  humerus  near  the  condyles  is  a  frequent 
result  of  a  fall  upon  the  elbow.  The  classical  fracture  of  the  clavicle, 
at  the  junction  of  the  middle  a  ad  outer  thirds,  is  usually  caused  by  a 
fall  upon  the  shoulder.  A  fall  upon  the  foot  causes  a  fracture,  in  most 
cases,  near  the  lower  end  of  the  tibia,  and  the  same  is  true,  quite  often, 
of  the  lower  end  of  the  femur.  Exceptions  to  tlie  rule  above  stated 
are  most  cHimmouly  met  with  in  advanced  life,  when  tails  upon  the 
el  how  occasion  fractures  at  the  surgiail  neck  of  the  humerus,  and  falls 
upon  the  shoulder  sometimes  cause  fractures  near  the  sternal  end  of 
the  clavicle.  Similar  accidents,  in  old  people,  also  break  the  tibia 
near  its  upper  extremity,  and  the  femur  within  its  capsule. 

I  cannot  dismiss  this  subject  without  adiing  attention  to  the  neces- 
sity of  exercising  care  and  gentleness  as  well  as  skill  in  the  examina- 
tion of  broken  limbs. 
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Nothing,  in  my  opinion,  betrays  a  lack  of  judgment  as  well  as  of 
common  humanity,  on  the  part  of  the  surgeon,  so  much  as  a  rude  and 
reckless  handling  of  a  limb  already  pricked  and  goaded  into  spasms  by 
the  sharp  points  of  a  broken  bone.  It  is  not  enough  to  say  that  such 
rough  manipulation  is  generally  unnecessary,  it  is  positively  mischiev- 
ous, provoking  the  muscles  to  more  violent  contractions,  increasing  the 
displacement  which  already  exists,  and  sometimes  producing  a  com- 
plete separation  of  the  impacted,  denticulated,  transverse,  or  partial 
fractures,  which  can  never  afterwards  be  wholly  remedied ;  augment- 
ing the  pain  and  inflammation,  and  not  unfrequently,  I  have  no  doubt, 
determining  the  occurrence  of  suppuration,  gangrene,  and  death. 

In  proceeding  to  establish  the  diagnosis  in  any  case,  the  surgeon 
should  sit  down  quietly  and  patiently  by  the  suflerer,  so  as  to  inspire 
in  him  from  the  first  a  confidence  that  he  is  not  to  be  hurt,  at  least 
unnecessarily.  He  ought  then  to  inquire  of  him  minutely  as  to  all  the 
circumstances  immediately  relating  to  the  accident,  in  order  that  he 
may  determine  as  nearly  as  possible  its  cause,  which  alone,  to  the  ex- 
perienced surgeon,  often  affords  presumptive,  if  not  conclusive,  evidence 
as  to  the  nature  and  precise  point  of  the  injury.  From  this,  he  should 
proceed  to  examine  the  disabled  limb ;  removing  the  clothes  with  the 
utmost  care  by  cutting  them  away  rather  than  by  pulling ;  and  when 
completely  exposed,  he  should  notice  with  his  eye  its  position,  its  con- 
tour, the  points  of  abrasion,  discoloration,  or  of  swelling;  and  not  until 
he  has  exhausted  all  these  sources  of  information,  ought  the  surgeon  to 
resort  to  the  harsher  means  of  touch  and  manipulation.  Nor  will  his 
sensations  guide  him  to  the  point  of  fracture  by  any  other  method  so 
accurately  as  when,  the  patient  being  composed  and  his  muscles  at  rest, 
he  moves  his  fingers  lightly  along  the  surface  of  the  limb,  pressing 
here  and  there  a  little  more  firmly,  according  as  a  trifling  indentation  or 
elevation  may  lead  him  to  suspect  this  or  that  to  be  the  point  of  fracture. 

The  limb,  in  case  of  a  supposed  fracture  of  a  long  bone,  may  now  be 
measured  with  a  tape-line,  and  compared  with  the  opposite  limb,  having 
first  marked  with  a  soft  pencil  or  with  ink  the  several  points  from 
which  the  measurements  are  to  be  made. 

Finally,  if  any  doubt  remains,  the  limb  must  be  firmly  but  steadily 
held  while  the  necessary  manipulations  are  performed,  for  the  purpose 
of  ascertaining  the  existence  of  mobility  and  of  crepitus.  Mobility  is 
most  easily  determined  by  giving  to  the  limb  a  lateral  motion,  but,  in 
general,  crepitus  is  most  effectually  developed  by  gentle  rotation.  If 
the  place  of  fracture  is  already  pretty  well  declared  by  the  previous 
examinations,  the  surgeon  should  place  one  finger  over  the  suspected 
point,  during  this  manipulation,  by  which  means  the  prepitus  will  be 
more  certainly  recognized. 

I  do  not  often  find  it  necessary  to  resort  to  anaesthetics  for  the  pur- 
pose of  insuring  quietude  and  annihilating  pain  in  making  these  exam- 
inations, since  it  is  seldom  that  the  patient  need  to  be  much  disturbed ;  * 
but  if  the  examination  is  not  satisfactory,  and  the  diagnosis  is  impor- 
tant, I  do  not  hesitate  to  render  the  patient  completely  insensible,  after 
which  the  questions  in  doubt  may  be  more  thoroughly  investigated  and 
perhaps  dennitely  settled. 
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The  surgeon  ought  not  to  forget,  however,  that  while  the  patient  is 
ander  the  iiiflueQcc  of  an  anfeBthetie,  violent  manipulations  are  no  leas 
liable  to  rupture  bloodvessels,  and  to  lacerate  other  tissues,  than  if  em- 
ployed when  the  patient  is  conscious.  iSurgetnis  have  not  seemed  al- 
ways to  understand  this,  and  the  res^ult  has  been  that  in  too  many  in- 
stances they  have  inflicted  scabious  uud  irreparable  injury ;  in  one  instancse 
which  came  under  my  notice,  the  injury  thus  inflicted  (^used  tetanus 
and  death. 

It  is  scarcely  necessary  to  say  that  the  earlier  the  examination  is  en- 
tered upon^  the  more  readily  will  the  diagnosis  be  made  out;  and  if, 
unfi)rtuiiat^»ly,  some  time  has  already  elapsed  before  the  patient  is  seen 
by  the  surgeon,  and  much  swelling  has  taken  place,  the  examination 
18  still  not  to  be  omitted,  and  whatever  doubts  remain  we  must  en- 
deavor to  remove  by  repeated  examinations,  made  from  day  to  day, 
until  the  subsidence  of  the  tumefaction  has  brought  the  surfaces  of  the 
bone  again  within  the  reat^i  of  our  observation. 
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REPAIR  OF  BROKEN  BONES. 

It  is  not  my  intention  to  enter  very  fully  into  a  consideration  of  the 
process  of  repair  in  fractures,  preferring  to  leave  this  subject  where  it 
more  pro{>erly  belongs,  to  the  general  treatises  on  surgical  pathology. 

I  onh'  projjose  to  state  very  brieily  a  few  practical,  and  I  trust  I 
may  now  say,  pretty  well-established  facts,  such  as  the  manner  or  posi- 
tion in  which  this  reparative  material,  whenever  it  is  employed,  is  ap- 
plied to  the  broken  bones,  the  length  of  time  which  is  usually  required 
for  the  completion  of  the  process  of  repair,  and  the  causes  which  may 
imjwde  or  prevent  bony  union. 

If  I  think  it  necessary  to  say  anything  more  uj^on  this  subject.,  it 
will  be  simply  to  announce  my  belief  that  the  reparative  material,  con- 
sisting originally  of  a  plastic  lymph,  is  poured  out  from  the  vessels  of 
the  Hav^ersian  canals,  the  medullary  tissue,  the  jjcriosteum,  and  more 
or  less  from  all  of  the  lacenited  tissues  which  are  immediately  adjacent 
to  the  seat  of  fracture;  that  after  a  peritxl,  longer  or  shorter,  this  lymph 
becomes  orgtmized,  and  l>egins  to  receive  from  the  same  sources  parti- 
ck*s  of  l^ony  matter,  through  which  the  consolidation  is  final ly  effected ; 
that  the  transition  from  the  original  plastic  material  to  bone  is  in  adults 
almost  constantly  through  the  interposition  of  connective-tissue,  rarely, 
unless  in  the  case  of  children,  through  a  cartilaginous  tissue,  and  some- 
times through  both  conscntuncously  or  consecutively;  that,  perhaps,  in 
a  few  fortunate  examples  Imnes  unite  directly  or  immediately,  without 
the  intcrventiou  of  a  reparative  material ;  and  finally,  that  granulation- 
tissue  sometimes  becomes  transformed  into  bone,  in  certain  cases  of 
compound  fractures,  or  of  fractures  in  which  the  process  of  inflamma- 
tion exceeds  certain  limits. 
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Dapajtren,  enlai^ng  upon  the  doctrines  taught  by  Galeu^  Duharael, 
Camper,  and  Haller,  declared  that  '^ nature  never  accomplishes  the  im- 
mediate union  of  a  fracture  save  by  the  formation  of  two  successive  de- 
posits of  callus;''  one  of  which  is  derived  from  the  periasteum  and  from 
the  adjacent  tissues,  and  from  the  medulla ;  while  the  other,  derived, 
perhaps,  from  the  broken  extremities  of  the  bone  itself,  is  found  at  a 
later  period  directly  interposed  between  these  surfaces.  The  material 
or  callus  derived  from  the  tissues  outside  of  the  bone,  and  which  Galen 
compared  to  a  ferrule,  but  which  Mr.  Paget  calls  "  ensheathing,"  to- 
gether with  the  material  derived  from  the  medulla,  compared  often  to 
a  plug,  and  by  Mr.  Paget  named  "interior"  callus,  are  by  Dupuytren 
spoken  of  as  the  "  provisional,"  or  temporary  callus,  by  which  the  frag- 
ments are  supported,  and  maintained  in  contact  until  the  permanent 
callus  is  formed.  This  temporary  splint  is  completed  or  has  arrived 
at  the  condition  of  bone  in  a  spongy  form,  at  periods  varying  from 
twenty  to  sixty  days ;  but  it  does  not  assume  the  character  of  compact 
bone  until  a  period  varying  from  fifty  days  to  six  months  has  elapsed ; 
after  which  it  is  gradually  removed  by  absorption.  The  second  pro- 
cess, by  which  the  ends  of  the  bone  are  definitively  or  permanently 
united,  commences  when  the  provisional  callus  has  arrived  at  the  stage 
of  spongy  bones,  and  is  not  completed  usually  within  less  than  eieht, 
ten,  or  twelve  months,  "when,"  says  Dupuytren,  "  it  acquires  a  solidity 
greater  than  the  original  bone." 

While  it  is  certain  that  this  eminent  surgeon  and  most  accurate  ob- 
server has  described  faithfully  the  various  phenomena  which  usually 
accompany  the  repair  of  bones  in  those  animals  which  were  the  sub- 
jects of  his  experiments,  and  that  his  conclusions  have  a  certain  d^ree 
of  application  to  the  human  species,  it  is  equally  certain  that  he  erred 
in  assuming  that  in  man  simple  fractures  always  unite  by  this  double 
process ;  yet,  such  is  the  power  of  authority,  these  doctrines  were  ac- 
cepted from  the  first  without  hesitation  or  debate,  and  for  nearly  half 
a  century  they  have  occupied  the  minds  of  surgeons,  to  the  almost 
complete  exclusion  of  every  other  theory.  Mr.  Stanley  was  among 
the  first  to  question  the  solidity  of  the  doctrines  of  Dupuytren,  but  it 
remained  for  Mr.  Paget  to  fully  expose  their  many  fallacies ;  nor  has 
Malgaigne,  although  not  strictly  a  disciple  of  Paget,  failed  to  detect 
certain  of  these  errors. 

I  should  also  do  injustice  to  myself  were  I  not  to  mention  that  at 
the  very  moment  when  Mr.  Paget  was  making  his  observations  upon 
the  specimens  in  "the  large  collection  of  fractures  in  the  museum  of 
the  University  College,"  I  was  myself  employed  in  similar  researches 
both  among  cabinet  specimens  and  in  the  hospitals  of  this  country  and 
of  Europe ;  and  that  the  conclusions  to  which  I  had  arrived  were 
nearly  identical  with,  although  the  inferences  were  far  from  being  so 
complete  in  their  detail  as  those  to  which ,this  distinguished  pathologist 
was  himself  brought.*  I  do  not,  however,  wish  to  make  Mr.  Paget 
responsible  for  any  of  the  opinions  upon  this  subject  which  I  shall 

*  Paper  on  "Provisional  Callus,"  by  Frank  H.  Hamilton.  Buffalo  Medical 
Journal,  Feb.  1858. 
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hereafter  express,  except  so  far  as  they  may  be  found  to  agree  with  his 
own  pul>Iished  views.* 

I  think  it  may  now  bo  fairly  stated  that  the  repair  of  bones  by  the 
double  process  described  by  Dupuytren  is,  in  man,  only  an  exception 
to  a  very  general  rule ;  and  that  fractui'es  may  unite  by  either  one  of 
the  fi>l lowing  modes: 

First.  Immediately,  or  in  the  same  manner  that  the  soft  tissues 
sometimes  unite,  by  the  direct  reunion  of  the  broken  surfaces,  and 
without  the  interposition  of  any  reparative  material.  This  hapiwns 
probably  sometimes  in  the  spongy  bones,  and  in  the  extremities  or 
spongy  portions  of  the  long  bones,  especially  when  one  portion  of  bone 
is  driven  into  anotlier  and  becomes  impacted ;  as  in  certain  fractures 
of  the  neck  of  the  humerus  or  of  the  femur. 

Second.  By  interposition  of  a  reparative  material  between  the  broken 
ends  ;  as  when  the  fragments  remain  in  exact  apposition,  bat  immediate 
union  fails.  This  is  especially  apt  to  occur  in  superficial  bones,  such 
as  the  tibia ;  or  upon  those  sides  of  the  bone  which  are  most  sn[>erfieial. 
It  IS  not  an  unusual  circumstance  to  find  the  shaft  of  the  tibia  during 
the  process  of  union  presenting  no  exterior  callus  upon  its  anterior  and 
inner  surface,  whilst  the  posterior  and  outer  section  of  its  circumfer- 
ence is  covered  with  an  abundant  deposit.  In  other  ciises*  however, 
of  fractures  of  tlie  shaft  as  well  as  of  the  epiphyses,  the  intermediate 
callus  secures  a  prompt  union,  but  no  ensheathing  callus  is  ever  formed. 

Third.  Bones  broken  and  not  separated,  unite  occasionally  by  the 
process  describe<l  by  Dupuytren,  namely,  by  the  formation,  first,  of  an 
ensheathing  calhia,  wliilst  at  the  same  moment  the  cylindrical  cavity 
becomes  closed  by  a  spongy  plug,  or  its  cjinal  is  merely  interrupted  by 
a  compact  septum  of  bone;  and  second,  by  definitive  callus  depositea 
between  the  broken  ends.  It  is  probab!e  that  this  happens  generally 
in  children,  and  it  is  a  common  mode  of  union  in  the  ribs,  which 
bones,  during  the  whole  progress  of  the  union,  are  necessarily  kept  in 
motion.  My  caVnnet  fnrnishes  many  illustrations  of  ensheathing  callus 
in  ribs ;  and  also  a  few  in  fractures  of  the  tibia  and  fibula. 

Fourth.  Under  similar  circumstances,  where  no  displac^ement  exists, 
the  fracture  may  unite  by  ensheathing  and  interior  callus  alone,  no  in- 
termediate callus  ever  being  formed  between  the  broken  ends;  in  which 
ca.se  it  may  be  properly  said  that  the  bone  itself  has  never  united,  an*! 
the  enslieat hi ng  Ciillus,  instead  of  being  provisional,  is  permanent  or 
definitive*  This  was  essentially  the  doctrine  of  Galen,  Haller,  and 
Duhamel  Ix'fore  Dupuytren  added  his  **  fifth  period,"  or  the  formation 
of  definitive  callus  ;  and  by  these  older  surgeons  it  was  held  to  be  of 
universal  application,  except  perliaps  in  the  case  of  children.  To  this 
doctrine  also  Malgaigne  has  returned ;  at  least  to  the  question,  "  Is 
there  always  a  definitive  calhis,  or  complete  union  of  the  ft^agments  ?** 
he  has  made  this  laconic  re[Jy  :  ^*  Galen  admitted  its  ix?currenee,  but 
only  in  young  subjects;  it  has  been  obtained  in  animals,  where  there 
had  been  no  displacement.  I  would  willingly  believe  that  such  is 
sometimes  the  case  in  humau  adults;  but  I  must  confess  I  have  seen 

^  Lectures  on  Surgical  Patbology,  by  James  Paget,  Phil.  ed.|  1854,  Cbiipter  XI. 
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only  the  instance  above  cited,  which  might  just  as  well  be  used  to 
prove  the  compact  ossification  of  the  provisional  callus/'  He  accepts, 
therefore,  the  doctrine  of  Gralen  as  having  not  merely  an  occasional 
application,  but  as  explaining  the  process  of  union  in  the  large  ma- 
jority of  cases;  and  in  support  of  this  extreme  view  he  finds  that  the 
exterior  callus,  which  Dnpuytren  called  provisional  or  temporary,  is 
actually  permanent,  unless  removed  by  the  absorption  consequent  upon 
pressure. 

To  all  of  which  we  can  only  say  that  an  examination  of  five  or  six 
specimens  in  our  own  cabinet,  after  having  carefully  divided  them  with 
a  saw,  has  furnished  only  one  illustration  of  union  by  ensheathing  and 
interior  callus  alone.  In  each  of  the  other  specimens  the  union  was 
completed  by  definitive  or  intermediate  callus.  We  cannot,  therefore, 
avoid  the  conclusion  that  Malgaigne  has  been  deceived  as  to  the  rela- 
tive frequency  of  these  different  modes  of  union,  and  that  union  with- 
out intermediate  callus  is  exceptional. 

Fifth.  When  bones  are  broken  and  overlap,  they  may  unite  by  the 
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Fractare  of  tbe  thigh  of  a  turkey;  united  with  the  frag- 
meBts  widely  separated.  From  a  specimen  in  the  author's 
cabinet. 

interposition  of  a  callus  between  the  op- 
posing surfaces,  that  is,  by  an  interme- 
diate callus,  but  which  will  differ  from 
that  described  as  the  second  method,  in- 
asmuch as  the  new  material  will  be  de- 
posited upon  the  sides  of  the  fragments 
and  not  upon  their  extremities.  The 
limb  being  kept  perfectly  at  rest,  and  all 
other  circumstances  proving  favorable, 
this  union  may  take  place  without  any 
excess  or  irregularity  in  the  deposit. 
The  surfaces  will  unite  firmly  where  they 
are  in  actual  contact;  and  smooth  and 
w^ell-formed  buttresses  will  fill  up  all  the 
spaces  between  the  bones  where  they  are 
Dot  in  actual  contact,  sufficient  generally 
to  give  the  requisite  strength  to  this  new 
bond  of  union.  This  mode  of  union  will 
be  completed  sometimes  when  the  two 
ends  of  the  bon^  are  senarated  laterally  jr:ur:;':u;rei:.''V:or^ 
an  inch  or  more  from  each  other.     I  have  specimen  in  the  author's  cabinet. 
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in  my  collection  the  bone  of  a  turkey's  thigh  (Fig.  4)  thus  united  by  a 
transverse  bony  shaft,  although  separated  more  than  one  inch;  and 
what  is  less  common,  I  possess  also  a  specimen  of  the  adult  human 
thigh  (Fig.  6),  in  which  an  oblique  shaft  of  solid  callus  has,  after  many 
months,  and  while  no  splints  were  employed,  bound  together  firmly  the 
two  opposite  extremities  of  the  broken  bone. 

Sixth.  The  fragments  being  overlapped  more  or  less,  and  suifering 
unusual  disturbance,  or  the  adjacent  tissues  having  been  much  torn,  or 
much  blood  being  effused,  so  that  considerable  inflammation  is  caused, 
the  amount  of  callus  will  exceed  what  is  necessary  for  the  complete 
union  of  the  bones ;  and  this  redundancy  may  be  deposited  around  and 
upon  the  broken  ends  of  the  bones,  or  anywhere  in  their  immediate 
vicinity,  in  layers,  or  in  masses  of  irregular  shape  and  size.  Even  the 
bones  which  are  not  broken,  but  which  are  near,  as  in  the  case  of  the 
fibula  after  a  fracture  of  the  tibia,  may  become  inflamed,  or  their  cov- 
erings may  inflame,  and  they  may  also  contribute  to  the  general  mass 
of  bony  callus. 

Compound  fractures,  or  rather,  we  ought  to  say,  fractures  accompa- 
nied with  granulations  and  suppuration,  obey  no  uniform  law  of  repair, 
so  far  as  the  manner  and  position  of  the  deposit  are  concerned;  but  they 
come  together  finally  with  more  or  less  irregular  distributions  of  ossified 
matter,  according  to  the  varying  circumstances  of  imperfect  coaptation, 
mobility,  etc.,  in  which  they  may  chance  to  be  placed.  Occasionally 
the  amount  of  callus  is  less  than  occurs  in  simple  fractures,  and  at  other 
times  the  excess  is  very  great. 

That  was,  no  doubt,  a  beautiful  thought,  which  ascribed  the  forma- 
tion of  provisional  callus  to  an  intelligent  efficient  cause,  which  in  this 
manner  sought  to  support  the  fragments  until  a  reunion  of  their  divided 
ends  was  accomplished.  But  the  beauty  of  a  conception  supplies  no 
evidence  of  its  truth  ;  and  we  have  grave  doubts  whether  Nature  ever 
allows  any  interference  with  her  laws  even  in  an  exigency,  unless  by 
the  substitution  of  a  miracle.  Provisional  callus  is,  in  our  opinion, 
just  as  much  the  necessary  result  of  natural  laws,  as  is  definitive.  It 
is  formed  because  in  that  condition  of  the  parts  and  of  the  general  life 
its  formation  was  inevitable.  Whether  useful  for  the  purposes  of  re- 
pair or  not,  it  will,  under  certain  circumstances,  exist.  In  tlie  repair 
of  certain  fractures,  provisional  callus,  it  is  conceded,  seldom  occurs. 
Thus  it  is  with  the  cranium,  the  acromion,  coracoid  and  olecranon  pro- 
cesses, the  patella,  and  with  all  those  portions  of  bones  which  are  im- 
mediately invested  with  a  synovial  capsule.  Will  it  be  affirmed  that 
in  the  examples  just  named  this  callus  is  not  formed  because  it  is  not 
required  ?  To  us  it  seems  that  nowhere  could  it  prove  more  useful, 
since,  with  the  single  exception  of  the  cranium,  it  is  in  these  very  cases 
that  the  obstacles  to  a  reunion  are  the  most  serious.  In  fractures  of 
the  patella,  olecranon,  etc.,  the  action  of  the  muscles  tends  constantly 
and  powerfully  to  displace  the  fragments,  and  gladly  would  the  sur- 
geon avail  himself  of  the  assistance  of  a  temporary  callus,  but  it  is 
rarely  present,  at  least  in  any  useful  degree.  So  also  in  fractures  of 
the  neck  of  the  femur  within  the  capsule,  and  in  other  similar  cases,  we 
cannot  say  that  temporary  callus  would  not  be  advantageous  in  fiwjili- 
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tating  the  retention  of  the  fragments,  yet  the  "intelligent  efficient 
agent"  neglects  to  furnish  it. 

The  only  satisfactory  reason  which,  as  we  think,  can  be  assigned  for 
the  absence  of  callus  in  these  cases,  is  found  in  the  doctrines  we  now 
advocate;  that  is  to  say,  it  is  usually  absent  becjiuse  that  amount  of 
excitement  and  irritation  is  usually  absent  which  alone  determines  its 
formation.  In  the  case  of  the  olecranon,  patella,  etc.,  the  fragments 
being  separated  from  each  other  by  muscular  action,  so  that  no  painful 
pinchings  or  chafings  occur,  and  their  rough  surfaces  or  sharp  points 
Deing  rather  drawn  awav  from  than  protruded  into  the  flesh,  no  suffi- 
cient provocation  exists  lor  the  production  of  inflammation  and  effiision. 
Hence  the  failure  of  provisional  callus;  but  wherever  the  fracture 
occurs,  and  however  moderate  the  action,  definitive  callus  does  not  fail ; 
still  the  broken  surfaces  of  the  patella  and  olecranon  are  softened,  and 
smoothed,  and  covered  over  with  a  new  matter,  which,  if  contact  could 
have  been  secured  and  preserved,  would  certainly  have  served  to  con- 
solidate and  repair  the  breach.  The  natural  reparative  process  pro- 
ceeds, but  only  the  accidental  process  is  omitted.  This  latter,  however, 
is  seen  again  even  here,  when  from  other  and  unusual  causes  a  sur-ex- 
citement  is  established. 

Temporary  callus  is  not  formed  upon  bones  invested  with  synovial 
membranes,  because  here,  too — ^as  in  the  neck  of  the  femur — there  are 
not  so  many  structures  lacerated  and  irritated,  and  the  supply  of  this 
effiLsion  must  be  the  less  not  only  in  proportion  to  the  less  intensity 
of  the  inflammation,  but  also  to  the  less  amount  of  structures  impli- 
cated. 

Possibly  other  and  more  satisfactory  reasons  may  be  assigned  why 

Erovisional  callus  is  not  formed  usually  when  the  neck  of  the  femur  is 
roken  within  the  capsule;  but  we  certainly  can  never  admit  the  com- 
mon, and,  as  here  applied,  the  too  palpably  absurd  explanation,  that  it 
is  not  wanted.  It  is  wanted,  and  in  no  ease  so  much  as  in  the  one  now 
supposed. 

Provisional  callus  has,  therefore,  no  final  purpose,  but  it  is  the  un- 
avoidable result  of  certain  abnormal  conditions.  It  still  occurs  every- 
where when  against  and  in  the  vicinity  of  the  bone  there  is  the  re(|uis- 
ite  lesion  and  action,  and  it  will  occur  as  certainly  when  there  is  no 
fracture  at  all,  but  only  a  caries,  a  necrosis,  or  a  simple  bony  or  perios- 
teal inflammation ;  and  whilst  it  is  doubtless  true  that  in  fractures  it 
sometimes  renders  valuable  aid  to  the  surgeon,  it  is  equally  true  that 
it  often  proves  a  source  of  hindrance. 

From  these  remarks  I  choose  to  except  fractures  occurring  in  chil- 
dren, in  relation  to  which  the  observations  are  not  yet  sufficiently 
numerous  to  determine  absolutely  the  laws  of  repair.  If,  however,  I 
were  to  venture  an  opinion  based  upon  a  few  examinations,  I  should 
say  that  in  children  we  may  accept  with  but  little  qualification  the 
doctrine  of  Dupuytren  as  already  explained. 

Dupuytren,  in  determining  the  limits  of  his  "  third  "  period,  or  of 
that  in  which  a  provisional  callus  is  formed  of  sufficient  strength  to 
support  the  fragments,  has  given  what  has  been  usually  quoted  as  the 
natural  period  within  which  bones  may  be  said  to  be  united,  l\\at  \Sj 
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"  from  the  twentieth  or  twenty-fifth  day,  to  the  thirtieth,  fortieth,  or 
sixtieth/'  But  this  depends  so  much  upon  the  age  of  the  patient,  his 
general  condition  of  health,  the  condition  and  position  of  the  broken 
ends,  as  well  as  upon  the  bone  itself,  and  the  point  at  which  it  is 
broken,  with  many  other  circumstances,  that  it  would  be  unsafe  to  es- 
tablish any  absolute  laws  in  reference  to  this  point. 

In  very  early  infancy,  union  is  accomplished  in  half  the  time  re- 
quired in  adult  life,  and  it  is  generally  thought  to  be  still  more  retarded 
in  advanced  age,  but  Malgaigne  has  not  found  this  latter  observation 
confirmed  by  nis  own  exiierience.  Various  constitutional  causes,  as 
we  shall  hereafter  explain  more  fully,  retard  bony  union.  Motion, 
also,  sometimes  delays  consolidation :  fragments  which  are  overlapped 
do  not  unite  as  speedily  as  those  which  are  placed  end  to  end,  and 
other  complications  interfere  in  a  similar  manner,  such  as  lesions  of 
nerves,  of  bloodvessels,  comminution  of  the  bone,  the  interposition 
between  the  ends  of  the  fragments  of  a  blood-clot,  a  portion  of  mus- 
cular, tendinous,  or  other  tissue,  etc.  In  general  the  bones  of  the 
lower  extremities,  independently  of  their  size,  unite  more  slowly  than 
the  bones  of  the  upper  extremities. 

Epij)hyses,  when  separated,  unite  by  the  same  process  as  fractures  of 
the  bone.  It  is  affirmed,  however,  that,  when  certain  epiphyses  unite 
with  much  displacement,  the  shafts  from  which  they  have  been  sejja- 
rated  cease  to  grow,  and  the  limbs  become  ati-ophied. 

For  a  more  complete  consideration  of  the  causes  which  retard  the 
union  of  bones,  I  beg  to  refer  the  reader  to  the  chapter  on  "  Delayed 
Union,  and  Non-Union  of  Bones." 


CHAPTER  V. 

GENERAL  TREATMENT  OF  FRACTURES. 

All  that  has  been  said  in  relation  to  the  propriety  of  handling  a 
broken  limb  gently,  when  the  surgeon  is  examining  the  position  and 
character  of  the  fracture,  is  equally  applicable  to  the  lifting  and  trans- 
porting of  the  patient  to  his  bed,  to  the  removal  of  the  clothing,  and 
to  the  general  management  of  the  limb  before  it  is  dressed.  Rude  or 
awkward  manipulations,  by  which  needless  pain  is  inflicted,  are  not 
simply  acts  of  wanton  cruelty,  but  they  are  sources,  and  I  think  I 
may  say  frequent  sources,  of  inflammation,  suppuration,  and  gangrene. 
Here,  as  in  all  the  subsequent  handlings,  everything  should  be  done 
slowly,  thoughtfully,  and  systematically.  Yet  it  is  difficult  to  state 
the  precise  manner  in  which  the  surgeon  ought  to  proceed.  Much 
will  depend  upon  the  circumstances  of  the  case,  something  upon  one's 
natural  tact,  and  upon  the  amount  of  experience,  but  more,  I  think, 
upon  natural  kindness  of  heart,  and  social  education.     The  man  of  re- 
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finemeDt  and  sensibility  will  know  instinctively  how  to  proceed,  and 
needs  no  instruction.  They  who  lack  these  qualities  can  never  learn, 
and  it  would  be  quite  useless  to  undertake  to  teach  them.  I  sincerely 
wish  such  men  as  these  latter  would  find  some  more  suitable  employ- 
ment than  the  practice  of  a  humane  art. 

Nearly  all  fractures  present  three  principal  indications  of  treatment, 
namely :  to  restore  the  fragipents  to  place  as  completely  as  possible ;  to 
maintain  them  in  place;  and  to  prevent  or  to  control  inflammation, 
s|)asms,  and  other  accidents. 

It  ought  to  be  regarded  as  a  rule,  liable  only  to  rare  exceptions,  that 
broken  bones  should  be  restored  to  place,  or  to  the  position  in  which 
we  hope  to  maintain  them,  as  soon  as  possible  after  the  occurrence  of 
the  accident.  If  the  patient  is  seen  within  the  first  few  hours,  or  be- 
fore much  swelling  has  taken  place,  we  scarcely  know  the  circumstances 
which  would  warrant  an  omission  to  adjust  the  fragments  either  end 
to  end  or  side  by  side,  as  the  one  or  the  other  might  be  found  to  be 
practicable.  We  have  before  sufficiently  explained  the  general  impos- 
sibility of  again  restoring  to  place,  end  to  end,  and  fibre  to  fibre,  frag- 
ments which  have  been  made  to  override.  We  are  therefore  in  no 
danger  of  being  understood  to  say  that  bones  should  in  all  cases  be 
immediately  "set,"  in  the  popular  sense  of  this  term.  They  ought  to 
be  "set,"  no  doubt,  if  this  can  be  accomplished  through  the  application 
of  a  prudent  amount  of  force  ;  but  if  they  cannot  be  thus  j)laced  end 
to  end,  they  may  at  least  be  laid  in  such  a  manner  side  by  side  as  to 
restore,  in  some  measure,  the  natural  axis  of  the  limb,  and  prevent  the 
points  of  the  bone  from  pressing  unnecessarily  into  the  flesh. 

Experience  has,  indeed,  furnished  us  with  four  or  five  very  good 
reasons  why  broken  bones  should  be  reduced  as  soon  as  possible. 
When  the  injury  is  recent,  the  muscles  offer  less  resistance  ;  their  re- 
sistance being  increased  after  a  time  not  only  by  the  reaction  which 
ensues  upon  the  shock,  but  also  by  actual  adhesion  between  their 
fibres ;  effusions  distend  both  the  muscles  and  the  skin,  and  compel 
the  limb  to  shorten ;  the  constant  goading  of  the  flesh  by  the  sharp 
points  of  the  broken  bones  increases  the  muscular  contractions ;  the 
patient  will  submit  readily  to  manipulation  and  extension  at  first,  but 
after  the  lapse  of  a  few  days  it  is  very  seldom  that  he  will  permit  the 
limb  to  be  in  any  manner  disturbed,  even  if  he  is  assured  that  his 
refusal  entails  upon  him  a  great  deformity.  If  it  is  true  that  no  cidlus 
or  l)ony  structure  is  deposited  earlier  than  the  seventh  or  tenth  day, 
it  is  also  true  that  the  renewed  attempt  to  adjust  the  bones  at  this 
period,  by  chafing  and  tearing  again  the  tissues,  reduces  the  fracture, 
in  some  degree,  to  the  same  condition  in  which  it  was  at  first,  and, 
consequently,  the  time  which  has  elapsed,  or,  at  least,  a  portion  of  it, 
may  be  regarded  as  lost. 

We  cannot,  therefore,  understand  the  argument  by  which  Bromfield, 
South,  and  a  few  other  surgeons  have  persuaded  themselves,  that  reduc- 
tion should  never  l)e  attempted  l>efore  the  third  or  fourth  day ;  nor, 
indeed,  do  we  fully  appreciate  the  refinement  which  Malgaigne  has 
given  to  this  question,  in  itself  so  simple.  To  affirm  that  we  ought  not 
to  reduce  the  bones  to  their  original  positions  during  the  period  of 
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intense  inflammation,  or  of  great  swelling,  or  while  the  muscles  are 
acting  spasmodically,  is  only  to  affirm  that  we  may  not  do  what  is 


Fio.  6. 


Fio.  7. 


Application  of  the  "  roller"  by  circular  and 
rcTcrsed  turns. 


Many-tailed  bandage. 

impossible;  and  the  attempt  to  do 
which,  therefore,  can  only  be  mis- 
chievous; but  to  authorize  their 
restoration  to  a  better  position, 
by  such  manipulation,  extension, 
and  lateral  support  as  they  may 
comfortably  bear,  is  warrantable 
under  any  circumstances.  The 
practice  is  not  only  defensible, 
but  imperative,  and  we  do  not 
think  any  really  sound  and  prac- 
tical surgeon  ever  intended  to 
teach  the  contrary.  We  say  still, 
if  bones  can  be  easily  reduced,  or 
the  position  of  the  fragments  improved  at  any  moment,  or  under  any 
circumstances,  it  ought  to  be  done ;  and  if  we  fail  in  accomplishing  all 
that  we  wish  to  do  in  the  first  instance,  we  must  remain  incessantly 
watchful  to  seize  the  earliest  opportunity  which  presents,  to  complete 
the  adjustment.  No  doubt  our  efforts  will  prove  fruitless  very  much 
in  proportion  to  the  amount  of  swelling,  inflammation,  or  muscular 
spasm  which  exists,  and  also  in  proportion  to  the  time  which  has 
elai)sed ;  but  this  will  not  excuse  us  for  omitting  to  do  all  which  the 
circumstances  permit. 

It  has  been  the  practice  of  most  surgeons,  for  a  long  period,  to  cover 
the  broken  limb  with  some  form  of  a  bandage  or  roller  before  applying 
the  lateral  splints. 

Of  those  primary  dressings  there  are  two  principal  varieties:  first, 
the  "roller  or  simple  bandage,  applied  to  the  limb  in  circular  and 
reversed  turns;  and,  second,  the  "  many-tailed  bandage,"  consisting  of 
a  piece  of  muslin,  or  other  cloth,  torn  down  from  each  side  into  a 
suitable  number  of  strips,  leaving  the  centre,  which  is  to  be  applied  to 
the  back  of  the  limb,  entire. 

A  modification  of  this  latter  bandage  consists  of  a  number  of  separate 
strips,  so  laid  upon  one  another,  commencing  from  above,  as  that  each 
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strip  shall  overlap  the  other  by  one-third  or  one-half  of  its  breadth. 
This  is  called  the  oandage  of  Scultetus,  and  it  possesses  one  advantage 
over  the  many-tailed  bandage  just  described,  especially  in  the  case  of 
compound  fractures,  in  the  facility  with  which  each  separate  piece 
may  be  removed  and  another  substituted.  Some  surgeons  prefer  to 
form  the  bandage  of  separate  strips,  and  having  overlaid  them  in  the 
manner  directed,  to  unite  them  again  into  one  by  running  a  thread 
through  the  whole  mass  along  the  centre. 

Whichever  of  these  several  varieties  of  strips  are  employed,  the 
mode  of  applying  them  is  the  same.  They  are  folded  alternately 
around  the  limb,  being  made  to  overlap  and  cross  upon  each  other  in 
front,  and  only  the  last  strip  or  two  is  fastened  with  a  pin. 


Fio.  8. 


Fio.  9. 


Api)licatioii  of  the  many-tailed  bandage. 


Bandage  of  Scultetus. 


The  object  proposed  in  the  use  of  the  roller  or  of  the  many-tailed 
bandage  is  twofold :  first,  to  compress  and  support  the  muscles,  by 
which  their  tendency  to  contraction  is  in  some  measure  controlled ;  and 
second,  to  protect  the  limb  against  the  direct  pressure  of  the  side 
splints. 

A  moment's  consideration  will  convince  us  that  the  first  of  these 
objects  is  in  most  cases  fully  attained  by  the  lateral  splints  themselves, 
and  by  the  bandages  by  which  they  are  retained  in  place  j  and  that  the 
second  can  be  as  well  accomplished  by  a  single  fold  of  cloth,  or  by  the 
compresses,  which  ought  generally,  even  when  the  roller  is  used,  to 
underlie  the  splints.     Nevertheless,  we  should  hardly  feel  authorized 
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to  reject  these  primary  dressings  solely  because  the  splints  and  com- 
presses furnish  a  convenient  substitute,  especially  since  we  are  com- 
pelled to  admit  that  they  are  occasionally  useful,  unless  objections  of  a 
more  serious  nature  could  be  brought  against  them.  Unfortunately 
this  latter  supposition  is  actually  true.  By  ligating  the  limb  com- 
pletely, leaving  no  point  of  the  tegumentary  surface  to  which  the 
pressure  is  not  applied,  they  too  often  occasion  congestion,  inflamma- 
tion, and  gangrene.  It  is  not  until  lately  that  the  attention  of  surgeons 
has  been  sufficiently  called  to  this  subject;  but  the  records  of  surgery 
are  to-day  filled  with  these  terrible  accidents,  formerly  attributed  to 
the  original  injury  or  to  the  splints  themselves,  but  now  understood  to 
be  plainly  traceable  to  the  too  common  employment  of  the  primary 
bandage.  The  roller  is  by  far  the  most  dangerous  dressing  of  the  two, 
since  it  docs  not  yield  to  the  swelling  so  readily  as  the  bandage  of 
strips,  and  it  is  more  objectionable  also  on  account  of  the  inconvenience 
of  applying  and  removing  it;  but  even  the  bandage  of  strips  may  be  so 
confined  as  to  produce  the  same  consequences,  as  I  have  myself  seen  in 
more  than  one  instance.  It  is  also  all  the  more  dangerous  in  the  hands 
of  the  inexperienced  surgeon,  because  he  feels  a  confidence  that  it  will 
not  cause  ligation. 

Except  in  rare  cases  and  for  especial  reasons,  which  we  shall  attempt 
to  indicate  in  their  appropriate  places,  we  amnot  recommend  the  em- 
ployment of  any  kind  of  bandages  next  to  the  skin. 

In  order  to  fulfil  the  second  indication,  namely,  to  maintain  the  frag- 
ments in  place,  we  employ  usually  what  are  called  short,  side,  or  coap- 
tation splints,  and  long  or  extending  splints,  or  the  weight  and  pulley. 

Sidc-splints  may  be  constructed!  from  various  materials,  according 
to  the  size  and  circumstances  of  the  limb,  or  according  to  the  conve- 
nience of  the  surgeon  ;  and  as  the  surgeon  cannot  be  expected  to  have 
always  on  hand,  at  the  bedside  of  the  patient,  such  splints  as  he  might 
prefer  to  use,  it  is  well  for  him  to  understand  how  to  avail  himself  of 
such  materials  as  may  be  within  his  reach,  in  order  that  he  may  make 
the  most  of  his  sometimes  imperfect  resources. 

Lead,  sheet-iron,  zinc,  and  other  metals  have  been  occasionally  em- 
ployed, but  especially  tin  and  copper,  which  possess  all  of  the  requisite 
firmness  and  malleability  to  allow  them  to  be  hammered,  and  thus 
moulded  to  the  limb.  In  general,  however,  they  are  unnecessarily 
heavy,  and  demand  too  much  labor  to  be  wrought  into  shape.  I  have 
sometimes  employed  tin  splints  perforated  with  large  fenestra)  to  dimin- 
ish their  weight  and  increase  their  flexibility,  and  found  them  to  answer 
an  excellent  purpose.  The  light  perforated  zinc  splints,  introduced 
into  the  U.  S.  Army  by  the  Sanitary  Commission,  through  the  agency 
of  Dr.  E.  Harris  of  New  York,  were  found  exceedingly  useful. 

Iron-wire  splints,  made  from  wire-cloth  or  coarse  gauze,  were  first 
publicly  mentioned,  so  far  as  I  can  learn,  in  a  communication  to  the 
Memphis  Medical  Recorder,  made  by  Dr.  J.  C.  Nott,  of  Mobile ;  but 
they  have  been  brought  more  particularly  into  notice,  and  their  con- 
struction perfected,  by  Louis  Bauer.^     These  splints  are  moulded  ujion 

*  Nott  and  Bauer,  Buf.  Med.  Journ.,  vol.  xii,  April,  1867. 
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"  gypsum  or  wooden  casts,"  of  different  sizes,  and  surrounded  with  a 
stout  iron  wire  frame,  in  order  to  give  them  the  requisite  degree  of 
firmness,  and  to  preserve  their  forms ;  after  which  they  are  tinned  by 
galvanism,  and  varnished,  to  prevent  them  from  becoming  rusted. 
When  applied.  Dr.  Bauer  recommends  that  they  shall  be  filled  with 
loose  cotton,  and  that  they  shall  be  held  in  place  by  rollers.  It  is 
claimed  for  these  splints  that  they  are  light,  flexible,  permeable  to  air 
and  to  the  perspiration,  and  that  they  j)ermit  the  application  of  cool- 
ing lotions  without  impairing  their  firmness ;  the  last  of  which  is  a 
quality  of  questionable  value,  since  lotions  applied  to  permanent  dress- 
ings of  any  kind  are  only  warm  fomentations,  and  do  not,  therefore, 
in  this  respect  serve  the  purpose  for  which  they  are  intended.  They 
render  the  skin  tender,  and  disposed  to  vesicate,  and  they,  also,  give 
rise  to  a  sensation  of  scalding,  which  is  sometimes  almost  intolerable. 
The  water  soaks  into  the  bed,  and  in  many  other  ways  renders  the 
patients  uncomfortable.  I^otions  are  only  applicable  where  the  dress- 
ings are  open,  loose,  and  temporarj'. 

The  same  objections  hold,  also,  to  this  as  to  all  other  forms  of 
moulded  metallic,  or  carved  wooden  splints,  namely,  that  they  seldom 
exactly  fit  the  limb,  even  when  the  supply  of  assorted  sizes  is  complete, 
and  that  they  arc  not  suflficiently  flexible  to  adapt  themselves  to  any- 
thing but  the  slightest  irregularity  of  surface.  They  are  not,  however, 
without  merit,  and  they  deserve  at  least  a  qualified  commendation  in 
many  cases. 

Horn  and  whalebone  may  be  employed  in  thin  plates,  or  in  the  form 
of  narrow  strips  quilted  into  cloth ;  but  they  are  expensive,  and  possess 
no  special  value  except  in  an  emergency.  Reeds,  the  coarse  rank  grass 
which  grows  in  swamj)s,  flags,  willow  branches,  and  unbroken  wheat 
straw,  may  be  quilted  between  two  thicknesses  of  cloth  in  the  same 
manner,  and  form  very  excellent  temporary  splints.  I  have  especially 
found  t  convenient  to  use  wheat  straw  in  the  f(»rm  of  junks.  Gather- 
ing up  a  bundle  of  unbroken  straws  of  the  size  of  my  arm,  I  roll  them 
snugly  in  a  broad  piece  of  cotton  cloth,  cut  off  the  projecting  ends,  and 
then  stitch  up  the  cloth  neatly.  We  have  thus  a  splint  of  considerable 
firmness,  and  one  which  is  cool  and  especially  adapted  to  the  summer, 
allowing  the  perspiration  to  evaporate  freely.  Straw  splints  were  era- 
ployed  sometimes  by  Ambroise  Par6,  by  J.  L.  Petit,  Larrey,  and  I  have 
seen  them  in  the  wards  of  certain  European  hospitals,  although  I  am 
unable  now  to  say  under  whase  direction.  Mr.  TuflFnell,  of  Dublin, 
has  especially  recommended  them  in  the  form  of  junks.^ 

Wooden  splints,  made  of  pine,  willow,  white  or  linden  wood,  or  of 
some  other  light  and  easily  wrought  timber,  are  probably  of  more- 
general  application,  and  possess  greater  intrinsic  value  than  splints 
constructc<l  from  any  other  solid  material ;  but  I  wish  at  once,  and  for 
all,  to  disclaim  any  intention  of  giving  even  a  qualified  approval  of 
any  of  those  carved,  polished,  and  generally  patented  wooden  splints, 
which  are  manufactured  and  sold  by  clever  mechanics,  and  which  one 
may  see  suspended  in  almost  every  doctor's  office,  whether  in  the  city 

1  Tuffnen,  New  York  Journ.  Mod.,  March,  1847,  p.  264. 
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or  in  the  country.  Constructed  with  grooves  and  ridges,  and  variously 
inclined  planes,  for  the  avowed  purpose  of  meeting  a  multitude  of  indi- 
cations, such  as  to  protect  a  condyle,  to  press  between  parallel  bones, 
to  follow  the  subsidence  of  a  muscular  swelling,  etc.,  they  never  meet 
exactly  a  single  one  of  these  indications,  whilst  they  seldom  fail  to 
defeat  some  other  indication  of  equal  importance.  They  deceive  espe- 
cially the  inexperienced  surgeon  into  the  belief  that  he  has  in  the  splint 
itself  a  provision  for  all  these  wants,  and  consequently  lead  him  to 
neglect  those  useful  precautions  which  he  would  otherwise  have  adopted. 

If  carved  wooden  splints  are  employed,  they  ought  to  be  made  espe- 
cially for  the  case  under  treatment,  feut  this  requires  time  and  some 
more  mechanical  skill  than  can  always  be  commanded;  and  when  ac- 
curately fitted,  it  is  quite  probable  that  the  subsidence  or  increase  of 
the  swelling  will,  within  the  next  forty-eight  hours,  render  some  change 
in  the  form  of  the  splint  necessary,  or  compel  the  surgeon  to  throw 
it  aside.  *" 

We  much  prefer  to  use  plain,  straight  strips  of  wood,  of  the  requisite 
width  and  length,  which  may  be  cut  at  any  moment  from  a  shingle  or 
a  thin  piece  of  board ;  but  in  order  that  these  splints  may  adapt  them- 
selves to  the  inequalities  of  the  limb,  and  properly  support  the  frag- 
ments, they  ought  to  be  covered  with  a  muslin  sack,  open  at  both  ends; 
into  which,  and  on  the  side  of  the  splint  which  is  to  be  placed  against 
the  limb,  bran,  wool,  oakum,  curled  hair,  or  cotton  batting,  may  be 

Eressed,  until  it  is  made  to  fit  accurately.  I  generally  prefer  cotton 
atting.  Bran  is  liable  to  get  displaced,  and  curled  hair  does  not  pack 
firmly  enough.  When  the  sack  is  suflBciently  filled,  the  two  ends  must 
be  stitched  up.  This  mode  of  constructing  the  splint  is  simple  and 
easy  of  accomplishment ;  the  splint  can  be  fitted  very  accurately ;  the 
padding  never  becomes  displaced ;  and  when  the  bandages  are  applied, 
they  may  be  pinned  or  sewed  to  the  cover  in  such  a  way  that  they 
shall  not  slide  or  loosen. 

If  pads  are  employed  separate  from  the  splint — and  for  this  purpose, 
also,  I  generally  prefer  the  cotton  batting — they  ought  to  be  made  and 
fitted  with  the  same  care,  and  neatly  stitched  together  at  their  ends, 
rather  than  pinned.  Cotton  batting  laid  loosely  next  to  the  skin,  or 
underneath  the  splints  at  any  point,  will  not  keep  its  place  so  well  as 
when  it  is  inclosed  in  covers — it  is  more  liable  to  get  into  knots,  and 
it  has  altogether  a  slovenly  appearance.  The  pads  may  be  stitched  to 
the  roller,  and  in  this  way  secured  effectually  in  place,  but  loose  cotton 
is  subject  to  no  control. 

When  I  speak  of  pads,  it  must  not  be  understood  that  I  intend  to 
recommend  them  for  compresses,  or  for  the  purpose  of  pressing  frag- 
ments into  place.  Nothing  could  be  a  greater  source  of  mischief  in  tlie 
dressing  of  a  broken  limb.  I  have  only  directed  their  employment  as 
a  means  of  adaptation,  and  to  protect  the  skin  against  the  direct  pres- 
sure of  the  splint. 

Dr.  Jacobs,  of  Dublin,  says  that  he  has  seen  an  excellent  splint  made 
from  the  "  fresh  bark  of  a  tree,  taken  off  while  the  sap  is  rising."  "  It  fits 
admirably,"  says  Dr.  Jacobs,  "just  like  pasteboard  soaked  in  water."* 

^  Jacobs,  New  York  Journ.  Med.,  March,  1847,  p.  265,  from  Dublin  Med.  Press. 
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Dr.  C.  C.  Jewett,  of  the  20th  Mass.  Vols.,  recommends  for  the  same 
purpose  the  bark  of  the  liriodendron,  or  tulip  tree. 

Hemlock-tanned,  undressed,  sole  leather,  cut  into  shape  and  soaked 
a  few  minutes  in  water,  adapts  itself  easily  to  the  limb  and  is  sufficiently 
firm.  It  is  especially  applicable  to  fractures  of  the  larger  limbs.  At 
Bellevue  Hospital  it  has  for  several  years  taken  the  place  of  almost  all 
other  materials,  for  the  construction  of  movable  splints.  Oak -tanned 
leather  is  less  flexible  than  the  hemlock-tanned,  and  does  not  make  so 
good  a  splint.  The  specimens  selected  should  be  of  medium  thickness. 
jBefore  applying  the  splint  the  edges  should  be  bevelled  on  the  inner 
side,  and  the  corners  rounded,  and  a  piece  of  woollen  cloth  should  be 
interposed  between  the  splint  and  the  skin.  The  leather  will  become 
hard  within  twenty-four  hours,  and  at  the  next  dressing  it  may  be  re- 
moved, covered  with  a  sack  made  of  woollen  or  cotton  clom  and  replaced. 

A  splint  is  also  occasionally  made  of  thin  calfskin,  veneered  with 
some  lieht  timber,  such  as  linden  or  white  wood,  the  latter  being  sub- 
sequently split  into  strips  of  from  half  an  inch  to 
one  inch  in  width,  so  as  to  combine  a  certain  de- 
gree of  flexibility  with  the  requisite  firmness. 

The  Turks  use,  according  to  Sedillot,  in  a  similar 
manner,  the  "  nervures"  of  palm,  laid  upon  sheep- 
skin, and  fastened  with  wooden  thongs  ;^  and  Pack- 
ard mentions  that  he  has  seen  narrow  slips  of  some 
light  wood  glued  in  the  same  way  upon  sofl  pieces 
of  buckskin,  and  then  fastened  together  with  two 
strips  of  buckskin,  which  were  also  glued  to  the 

SolintS.'  Wood  and  leal  her  splint. 

Common,  unpolished  pasteboard,  cardboard,  or  the  stout  millboard 
used  by  bookbinders,  constitute  invaluable  domestic  resorts,  since  they 
can  generally  be  found  in  the  house  of  the  patient ;  and  if  in  no  other 
way,  pasteboard  may  generally  be  had  at  the  expense  of  some  pa[>er 
box  or  of  the  loose  cover  of  some  old  l)ook.  For  small  1)ones,  the 
thinner  sheets  afford  a  sufficient  support;  but  for  large  bones  the  thick 
binder's  board  is  necessary.  In  preparing  the  latter  for  use,  it  ought 
to  be  moistened  with  water ;  but  if  soaked  too  much  it  will  separate 
and  fall  into  pieces,  or  lose  its  firmness  when  dry,  in  consequence  of 
Iiaving  parted  with  some  of  its  paste.  This  splint  may  be  applied  to 
the  limb  without  the  interposition  of  anything  but  a  few  folds  of 
muslin  cloth,  or  a  piece  of  flannel ;  or  we  may  use  instead  a  single 
sheet  of  cotton  wadding.  It  must  be  bound  to  the  limb  by  the  roller 
while  it  is  moist ;  and,  as  it  dries  speedily,  it  forms  a  smooth,  firm,  and 
reliable  splint. 

Felt,  made  of  wool  saturated  with  gum  shellac,  and  pres.sed  into* 
sheets,  makes  an  excellent  moulding  tablet  for  splints.  This  may  be 
obtained  at  any  hat  manufactory.  Until  recently  they  were  manufac- 
tured, and  moulded  into  a  great  variety  of  forms,  by  Dr.  David  A  his,. 
at  York,  Pennsylvania.  A  much  cheaper  material,  however,  and 
which  has  nearly  all  the  qualities  of  the  real  felt,  may  be  made  from 

»  Amer.  Journ.  Med.  Sei.,  vol.  xxiii,  Feb.  1839,  p.  481. 
'  Packard's  edition  of  Malgaigne,  vol.  i,  p.  173. 
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old  pieces  of  broadcloth,  or  from  any  similar  closely  woven  texture,  by 
saturating  it  thoroughly  with  gum  shellac,  the  gum  being  dissolved  in 
alcohol  in  the  proportions  of  one  pound  of  the  former  to  two  quarts 
of  the  latter.  Thus  prepared,  it  is  to  be  spread  upon  both  surfaces  of 
the  cloth  with  a  common  paint-brush.  When  this  first  coat  is  well 
dried  by  suspending  the  cloth  where  the  air  will  have  free  access  to 
both  surfaces,  a  second  must  be  spread  upon  one  of  the  surfaces ;  and 
then  a  third ;  the  cloth  being  allowed  to  dry  after  each  successive 
coat.  Finally,  the  sheet  is  to  be  folded  upon  itself,  so  as  to  bring  the 
most  thickly  covered  surfaces  together,  and  pressed  with  a  hot  flatiron. 
If  it  is  necessary  to  have  greater  strength,  more  gum  may  be  laid  upon 
the  cloth,  and  it  may  be  again  folded  and  pressed.  When  used,  it  is 
to  be  dippe<l  into  boiling  water  or  held  near  the  fire  until  it  becomes 
flexible.  It  hardens  very  rapidly  in  cooling,  and  demands,  therefore, 
some  quickness  in  its  application  ;  but  once  applied  and  fitted,  it  forms 
a  hard  but  smooth  splint,  well  adapted  for  all  the  purposes  for  which 
it  is  designed.  It  is  well  to  mention,  if  one  wishes  to  keep  any  por- 
tion of  the  solution  which  is  not  used,  that,  in  order  to  prevent  evapo- 
ration, the  vessel  in  which  it  is  contained  must  be  closely  covered.  I 
have  recently  seen  a  similar  splint  made  of  strong  canvas  cloth,  satu- 
rated with  gum  shellac,  for  sale  by  the  instrument-makers  in  this  city. 

The  principal  objection  to  all  of  those  forms  of  splints  which  contain 
gum  shellac  is,  that  they  harden  so  rapidly  after  being  made  flexible 
by  exposure  to  heat,  that  it  is  often  found  difficult  to  give  them  an  ac- 
curate mould  to  the  limb. 

Dr.  Jacobs  says  he  has  sometimes  found  an  old  hat  to  furnish  a  very 
efficient  splint  in  the  small  fractures  of  children. 

It  has  been  objected  to  the  felt  splint  occasionally,  that  it  is  imper- 
vious to  air  and  moisture,  and  that  it  confines  the  insensible  perspira- 
tfon ;  an  objection  which  may  be  obviated  in  some  measure  by  rubbing 
the  surface  which  is  to  be  laid  against  the  limb,  with  pumice-stone, 
until  it  is  roughened  or  until  a  short  nap  is  raised.  But  as  I  never 
use  splints  of  any  kind  without  underlaying  them  with  compresses,  or 
woollen  cloth,  which  act  sufficiently  as  absorbents,  I  have  never  been 
aware  of  any  inconvenience  from  this  source. 

Dr.  R.  O.  Cowling,  of  Louisville,  Ky.,  has  called  attention  to  the 
value  of  Manilla  paper  in  the  construction  of  splints.^  A  limited  use 
of  this  material  satisfies  me  that  it  possesses  in  an  eminent  degree  most 
of  the  qualities  of  a  good  splint.  It  is  cut  into  strij)s,  stiffened  with 
starch  and  applied  longitudinally  or  spirally,  as  may  bo  necessary  to 
cover  the  limb  completely  and  smoothly.  For  the  lower  extremities 
six  to  eight  layers  are  required.  The  material  may  be  obtained  at 
most  large  paper  stores. 

Within  a  few  years,  sheets  of  gutta  percha  have  been  brought  into 
the  market,  varying  in  thickness  from  one-sixteenth  to  one-quarter  of 
an  inch;  the  use  of  which  for  side  splints  was  first  suggested  and  prac- 
ticed by  Oxley,  of  Singapore.  For  fractures  of  the  thigh,  and  for  the 
large  bones  generally,  1  prefer  a  thickness  of  about  one-sixth  or  one- 

*  American  Practitioner,  Jan.  1871. 
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fifth  of  an  inch ;  but  for  the  fingers  or  toes  it  need  not  be  more  than 
one-sixteenth  of  an  inch  in  thickness.  In  its  natural  state,  and  at  the 
ordinary  temperature  of  the  body,  it  is  nearly  as  hard  and  as  inflexible 
as  bone;  but  when  immersed  in  hot  water  it  almost  immediately 
softens,  and  would  become  too  soft  to  be  conveniently  handled  unless 
soon  removed.  It  can  therefore  be  adapted  to  any  surface,  however 
irregular,  and  its  form  may  be  changed  as  often  as  may  be  necessary. 
It  does  not  harden  as  rapidly  as  felt,  and  it  possesses,  therefore,  in  this 
respect,  an  advantage,  hince  it  allows  the  surgeon  more  time  for  ad- 
jastment;  while,  on  the  other  hand,  it  hardens  much  more  rapidly  than 
either  starch,  paste,  or  dextrin.  Ten  or  twenty  minutes  is  all  the  time 
usually  required  for  gutta  percha  to  acquire  that  degree  of  firmness 
which  will  prevent  it  from  yielding  under  the  pressure  of  a  bandage. 

To  use  gutta  percha  skilfully  requires  some  experience,  and  I  have 
known  surgeons  to  reject  it  after  a  single  trial ;  but  by  those  who  have 
acquired  the  necessary  skill  it  is  generally  regarded  as  an  invaluable 
resource. 

When  constructing  from  this  material  a  thigh-splint,  we  should 
order  a  very  large  tin  pan,  or  some  open,  flat  tray,  in  which  we  may 
lay  the  splint  at  full  length.  If  the  splint  is  required  to  be  twelve 
inches  long,  and  six  inches  wide,  we  must  cut  it  about  fourteen  inches 
long  by  seven  wide,  so  as  to  allow  for  the  contraction  which  always 
takes  place  more  or  less  when  the  hot  water  is  applied.  It  is  then  to 
be  laid  upon  a  sheet  of  cotton  cloth  of  more  than  twice  the  width  of 
the  splint,  in  order  that  the  cloth  may  envelop  it  completely  when  it  is 
folded  upon  it ;  and  the  cloth  should  be  enough  longer  than  the  splint 
to  enable  us  to  handle  and  lift  it  by  the  two  ends  without  immersing 
our  fingers  in  the  hot  water.  Beside,  if  the  gum  is  not  thus  covered 
and  supported,  it  will  adhere  to  the  vessel,  to  the  fingers,  to  the  sur- 
face of  the  limb,  and  indeed  to  whatever  else  it  comes  in  contact  with; 
it  may  even  fall  to  pieces,  or  become  very  much  stretched  and  distorted 
by  its  own  weight.  The  cloth  cover  will  generally  adhere  to  the  splint, 
and  may  be  permitted  to  remain  upon  it  permanently. 

Place  the  splint,  thus  covered,  in  the  basin,  and  pour  on  the  water 
slowly.  As  soon  as  it  is  sufficiently  softened,  lay  it  over  the  limb, 
moulding  it  carefully  with  the  hands,  or  by  pressing  it  against  the  limb 
with  a  pillow.  If  it  does  not  harden  rapidly  enough,  this  process  may  be 
hast<3ned  by  sponging  the  outer  surface  with  cold  water ;  and  as  soon  as 
it  has  acquired  sufficient  firmness  to  suppport  itself,  it  may  be  removed 
and  immersed  in  a  pail  of  cold  water  or  placed  under  a  hydrant;  after 
this,  it  is  to  be  neatly  trimmed  and  wif^ed  dry,  when  it  is  ready  for  use. 

When  gutta  percha  remains  a  long  time  exposed  to  the  air,  it  gradu- 
ally oxidizes,  its  color  becomes  darker,  it  loses  its  tenacity  and  flexi- 
bility. This  may  be  prevented  by  keeping  it  constantly  immersed  in 
cold  water.     It  may  be  sufficient  to  place  it  in  a  damp  cellar. 

The  same  objection  has  been  made  to  gutta  percha  which  is  occasion- 
ally made  to  felt,  namely,  that  it  confines  the  perspiration,  but  to  this 
we  have  already  sufficiently  replied. 

There  is  scarcely  any  fracture  demanding  the  use  of  a  splint  in  which 
I  have  not  demonstrated  its  utility,  but  it  is  especially  valuable,  as  I 
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eball  luave  oocasiori  to  mention  agatn,  as  an  intordental  splint  in  fnio 
tiires  of  the  jaw,  and  as  a  moiildiog  tablet  in  all  fmetui'es  occurring  in 
the  vicinity  of  joints. 

Sheets  of  giitta  percha  of  any  rer|nired  thickness  may  be  obtained  in 
this  city  of  Mr.  Bishop,  the  niaiuifaetnrer,  on  Twenty-fifth  Street  near 
the  East  River.     One  pound  will  make  about  four  thi^h-splint^. 

Benjamin  Welch,  of  Lakeville,  Conn*,  has  contrived  a  very  ingeni- 
ous ajvplication  of  gutta  percha  to  tlie  purposes  of  a  f^^plint,  by  veneer- 
ing  a  til  in  plate  of  the  gum  witli  equal  ly  tliin  plates  of  elastic  w<X)d- 
The  venecrinp:  is  laid  upon  both  sidc^J,  and  then  it  is  presse<l  into  form 
in  moulds.  The  elasticity  of  the  woo<l,  together  with  the  pls^sttcity  of 
the  gum,  enables  tlie  surgeon  to  change  its  form  somewhat  at  pleiisurej 
by  dipping  it  into  hot  water.  Its  form  cannot^  however,  he  changed  to 
any  great  extent,  an4l  by  frequent  ininiei^ion  in  hot  water  tlie  veneer- 
ing is  apt  to  loosen  from  the  gntta  percha. 

The  moulding  tal>!et  of  Alfred  Smee,  composed  of  gum  Arabic  and 
whiting,  spread  n|>on  cloth/  lias  nothing  special  to  recommend  it,  any 
more  than  the  cloth  splints,  hardened  with  the  whites  of  eggs  and  flour, 
used  by  Larrey.*  Starch  and  alum,  glue,  pitch,  and  various  other  ma- 
terials of  a  similar  character  deserve  only  to  be  mentioiKMl  as  having 

l>cen  occasionally  em[>loycd,  but  which 
have  never  succeeded  in  setniring  for 
themselves  the  confidence  of  surgeons* 

hmnovahley  or  Permanent  Ihrssings, — 
In  1834,  Sentin,  of  Brussels,  intrmlnceil 
the  use  of  starch  as  a  means  of  hardening 
the  bandages;  his  method  of  using  which 
is  essentially  as  foUows  :  a  dry  roller  is 
first  appHe<l  to  tlie  skin,  and  then  smeared 
witli  starch  ;  all  of  the  bony  prominencc*s 
and  irregularities  of  the  limb  are  filled 
up  or  covered  with  cotton  batting,  char- 
[Mc,  down,  etc. ;  strips  of  jmsteboard,  or 
of  lunders'  boards  moistened  and  covered 
also  with  starch*  are  now  laid  ah>ngside 
the  limb,  over  which  iigain  are  turned  in 
succession  one,  two,  or  three  layers  of  the 
I     ii-Ti  ti  starchwl  roHer ;    the  number  of  rollers 

IfjJ     itsl    1  and  the  thickness  of  the  pasteboard  l>eing 

proportioned  to  the  size  of  the  limb  or  to 
the  required  strength  of  the  splint.  The 
whole  is  eom|>leted  by  starching  the  out- 
side of  the  last  bandage. 

This  dressing  wil!  generally  l>ecome 
dry  within  from  thirty  to  forty  horn's; 
whif'h  process  may  be  ex[^xHted  by  ex- 
posing its  sides  as  much  as  [XDssible  to 


Si^rch  bADdagct.  applied  for  a  broke u 
iblgta. 


•  Amor.  Journ.  Med.  Sci,  vol  xxvi,  n.  220,  Mhv,  1840  j  flrom  London  Luncet, 
Jan.  25,  1840. 

*  Amer.  Journ,  Med.  Sci.,  vol.  U,  p.  216,  ^njt  1828  f  from  Journal  dos  Progrft«, 
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the  air,  or  by  the  application  of  artificial  heat  with  bags  of  dry  sand, 
or  with  hot  bricks.  As  a  temporary  support  until  the  drying  is  com- 
pleted, some  surgeons  lay  upon  each  side  of  the  limb  additional  splints, 
securing  them  in  place  with  tapes. 

As  soon  as  the  bandages  are  dry,  they  are  to  be  cut  along  the  front 
to  a  sufficient  extent  to  permit  of  an  examination  of  the  limb,  and  then 
closed  with  an  additional  roller.  For  the  purpose  of  opening  the  band- 
ages, both  at  this  {)eriod  and  subsequently,  Seutin  uses  a  pair  of  strong 
scissors  or  pliers,  such  as  are  represented  in  Fig.  12. 

On  the  third  or  fourth  day,  or  as  soon  as  the  subsidence  of  the  swell- 
ing may  render  it  necessary,  the  bandages  should  be  cut  open  through 
their  whole  extent,  the  edges  pared  off  and  brought  together  again 
snugly  with  an  additional  roller. 

Fio.  12. 


8euiin*B  pUera. 

In  1837,  Velpeau  substituted  dextrin  ("British  gum'');  a  kind  of 
glue  or  jelly  obtained  by  the  continued  action  of  diluted  sulphuric  acid 
upon  starch  at  the  boiling-point.  It  is  prepared  for  use  by  dissolving 
it  in  alcohol  or  tincture  of  camphor,  or  camphorated  brandy,  until  it 
has  acquired  about  the  consistence  of  honey ;  at  this  point  hot  water 
should  be  added,  reducing  its  consistence  to  that  of  thin  treacle,  when, 
after  one  or  two  minutes'  shaking,  it  is  ready  for  application.  Accord- 
ing to  F.  D'Arcet,  the  proportions  most  favorable  to  the  drying  and 
solidifying  of  the  apparatus  are,  one  hundred  parts  of  dextrin,  sixty 
of  camphorated  brandy,  and  fifty  of  water.  Malgaigne,  to  whom  I  am 
indebted  for  this  observation  of  D'Arcet,  says,  also,  in  a  note,  "  As 
regards  dextrin,  an  important  point  was  recently  brought  practically 
under  my  notice,  viz.,  that,  as  sold  in  the  shops,  it  is  often  unfit  for 
making  an  agglutinative  mixture;  it  forms  lumps  with  alcohol,  as 
starch  does  with  cold  water,  without  cohering;  and  twice  in  succession 
I  have  been  obliged  to  change  the  supply  at  the  H6pital  Saint  Antoine. 
The  dextrin  thus  deteriorated  is  whiter  and  less  saccnarine;  it  crepitates 
more  in  the  fingers ;  and  on  pouring  a  few  drops  of  tincture  of  iodine 
into  the  solution,  there  is  proauced  a  violet  tint,  indicating  the  presence 
of  fecula;  while  true  dextrin,  treated  with  iodine,  gives  a  vinous  red, 
or  the  color  of  onion-peel." 

Velpeau  soaked  his  bandages  with  the  dextrin  before  applying 
them,  but,  like  Seutin,  he  applied  his  first  roller  dry.  He  used  but 
one  bandage,  which  he  carried  first  from  below  upwards,  and  then 
from  above  downwards ;  and  he  rarely  thought  it  necessary  to  employ 
the  pasteboard  as  a  collateral  support. 

A  mixture  composed  of  equal  parts  of  precipitated  chalk  and  gum- 
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arabic,  reduced  to  a  proper  consistence  by  boiling  water,  applied  to 
rollers  while  they  are  being  applied  to  the  limb,  forms  a  firm  and  light 
splint.     It  has  the  advantage  also  of  hardening  quickly. 

Startin  and  Tait,  of  I^ondon,  recommend  paraffin,  which,  being  thor- 
oughly melted,  is  cooled  a  little,  to  render  it  more  viscid,  and  then 
rubbed  into  the  meshes  of  the  bandage,  during  the  process  of  applica- 
tion with  a  paint-brush. 

Silicate  of  soda,  of  potassa,  or  of  magnesia,  have  also  been  employed 
in  the  same  manner.  A  saturated  solution  is  prepared,  and  applied 
with  a  brush.  It  hardens  speedily,  and  forms  a  light,  firm,  and  neat 
splint. 

For  myself,  I  have  been  more  in  the  habit  of  using  wheat-flour  paste 
than  either  of  the  other  materials  named,  and,  if  properly  made,  it  dries 
about  as  quickly  as  the  starch,  and  is  equally  as  firm. 

Whatever  material  is  used — whether  starch,  flour  paste,  dextrin, 
solutions  of  the  silicates,  guni  shellac,  or  plaster-of-Paris — in  the  con- 
itruction  of  what  is  now  usually  termed  the  "  immovable  apparatus," 
or,  as  Seutin  has  more  lately  called  it,  the  "  movable  immovable  appar- 
atus" ("  movo-amobile"),  in  reference  to  his  practice  of  opening  it  at 
an  early  period,  it  is  still  the  same  apparatus  in  eiFect,  and  is  liable  to 
the  same  judgment — a  judgment  which  we  shall  find  it  very  difficult 
to  declare,  since,  from  the  day  in  which  this  practice  was  first  recom- 
mended by  Seutin,  to  the  present  moment,  it  has  been  constantly  ex- 
periencing the  most  extraordinary  vicissitudes  in  the  public  favor.  At 
one  time,  and  by  the  most  experienced  surgeons,  extolled  as  a  method 
unequalled  in  its  simplicity,  efficiency,  and  safety;  and  at  another,  and 
by  surgeons  of  equal  experience,  denounced  as  eminently  lacking  in  all 
of  the  true  essentials  of  an  apparatus  for  broken  limbs.  These  con- 
flicting opinions,  which  it  is  impossible  to  reconcile,  have  nevertheless 
some  foundation  in  truth.  The  immovable  apparatus,  of  whatever 
materials  constructed,  is  under  some  circumstances  a  very  simple,  safe, 
and  efficient  dressing,  while  under  other  circumstances  it  is,  as  we 
think,  eminently  unsafe  and  inefficient.  Thus,  in  all  of  those  fractures 
which  are  accompanied  with  such  injury  to  the  soft  parts  as  to  render 
subsequent  inflammation  inevitable  or  probable,  this  form  of  dressing 
exposes  to  congestion,  strangulation,  and  gangrene.  Whatever  its  ad- 
vocates may  say  to  the  contrary,  the  simple  fact  is  before  us,  that  the 
number  of  accidents  resulting  from  this  practice  is  out  of  all  proportion 
with  any  other  yet  introduced.  I  have  met  with  them  myself  in  all 
pai*ts  of  my  own  country,  and  the  journals  abound  with  records  of 
disasters  from  this  source.*  Nor  is  it  a  sufficient  reply  to  this  state- 
ment, that,  with  proper  care  and  prudence,  such  accidents  may  be 
avoided.  We  think  they  could  not  always  be  avoided.  But  admitting 
that  they  could,  it  is  still  undeniable  that  in  certain  cases,  the  immov- 
able apparatus  demands  extraordinary  attention ;  and  what  is  the  need 
of  multiplying  our  cares  when  already  they  are  more  than  sufficient? 
Many  circumstances,  over  which  he  has  no  control,  may  prevent  the 

*  Amer.  Joiirn.  Med.  Sci.,  vol.  xxv,  p.  400,  Feb.  1840;  also  vol.  xxxi,  p.  212. 
Mod.  Record,  Nov.  1,  1873;  Now  York  Med.  Journ.,  Aug.  1874,  Oct.  1874. 
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surgeon  from  giving  to  the  limb  the  full  amount  of  attention  which  is 
required ;  and  for  this  reason  that  apparatus  is  the  best  which,  whilst 
it  answers  the  indications  equally  well,  exacts  the  least  amount  of  skill 
and  attention  on  the  part  of  the  surgeon. 
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Opening  of  the  apparatus  with  Seutin's  pliers. 


Immovable  dressings  are  not  only  liable  to  become  too  tight  as  the 
swelling  augments,  but,  on  the  other  hand,  the  surgeon  may  omit  to 
notice  that  as  the  swelling  has  subsided  it  has  become  loose.  Portions 
of  the  limb  may  vesicate,  ulcerate,  or  even  slough,  without  the  knowl- 
edge of  the  surgeon.  If,  however,  the  bandages  are  frequently  opened, 
and  all  the  proper  precautions  are  taken,  it  is  possible  that  these  acci- 
dents may  also  be  avoided ;  but  unfortunately  experience  has  shown 
that  they  have  not  been  avoided  in  too  many  instances. 

The  cases,  then,  to  which  this  apparatus  seems  to  be  especially 
adapted,  are  a  few  examples  of  transverse  or  serrated  fractures  in  which 
the  bones  have  not  become  displaced,  and  in  which  little  or  no  swell- 
ing is  anticipated;  and  certain  fractures  which  were  originally  more 
complicated,  but  in  which  a  partial  union,  and  the  subsidence  of  the 
inflammation,  have  reduced  them  to  a  more  simple  condition;  and  espe- 
cially is  it  adapted  to  cases  of  delayed  union.  If  now  the  dressings  are 
applied  carefully,  the  bandage  being  only  moderately  tight;  and  a 
portion  of  the  extremity  of  the  limb  is  left  uncovered  so  that  we  may 
observe  constantly  its  condition,  and  at  proper  intervals  the  apparatus 
is  opened  completely,  in  order  that  we  may  subject  the  whole  limb  to 
a  thorough  examination ;  in  such  cases  as  we  have  now  indicated,  and 
with  such  precautions,  we  admit  that  the  "apparatus  immobile"  con- 
stitutes an  invaluable  surgical  appliance,  and  one  of  which  no  surgeon 
can  well  afford  to  be  deprived. 

I  have  even  met  with  examples  of  compound  fractures  in  which  it  has 
seemed  proper  to  apply  this  dressing ;  and  especially  when  a  sufficient 
time  had  elapsed  to  render  it  probable  that  there  would  be  no  sudden 
accession  of  swelling  in  the  limb.  In  such  cases  I  have  preferred 
generally  to  lay  the  several  turns  of  the  roller  directly  ove^  the  sup- 
purating wound  in  the  same  manner  as  if  no  wound  existed,  and  to 
make  a  valvular  opening,  or  window,  with  the  scissors,  on  the  following 
day,  in  order  to  allow  the  matter  to  escape,  after  which  the  valve  may 
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be  laid  down  and  stitohed,  or  the  piece  may  be  removed  entirelyj  t 
a  new  pitH:'e  of  bandage  driiwn  rlo^^ely  aTOinid  the  limb  at  this  point. 
This  may  be  repeated  once  or  twice  daily.  If 
an  opening  is  left  by  the  roller,  and  no  addi- 
tional bandage  or  compress  is  laid  over  it,  the 
margins  of  the  wonnd  S(>on  become  cedeniatoas 
and  protrude^  making  an  ngly-looking  and  ill- 
conditioned  8ore. 

Plaster  of  Paris  moulds,  employed  occassion- 
al ly  frotn  a  very  early  jK^riml,  and  more  lately 
recommended  by  Hendriksx,  Hnbenthal,  Keyl, 
and  Dictfcnbach,  are  not  entitled  to  serious  eou- 
sideration.  Heavy  stone  coffins,  they  might 
serve  well  enough  the  jnir poses  of  interment, 
l>ut  tliey  are  wholly  unsuited  to  the  purposes 
of  a  splint. 

Plaster  of  Paris  has»  however,  l>een  from  a 
later  period,  employed  in  another  form,  as  an 
**  immovable  "'  dressing.  I  allude  to  the  so- 
ealle^l  "  plaster  of  Paris  bandages/*  which  were 
tirst  introduced  to  notice  by  Mathiesen,  of  Hol- 
land, in  1852.  In  1854,  Pirogoff',  surgeon  in 
chief  of  the  Russian  armies,  ctilled  attention  to 
the  plaster  of  Paris  di-essings,  but  in  a  form 
differing  sojnewhat  from  that  employed  by 
Mathiesen* 

Recurring  to  the  history  of  the  ininiovable  dressings^  as  briefly  nar- 
rated in  the  preceding  pages,  and  as  more  fnlly  recorded  in  the  mcfli- 
caljonrnals  of  the  next  eightet^n  or  twenty  years,  we  shall  find  that  it  bad 
steadily  decline*!  in  public  favor,  on  acajunt  of  the  numerous  accidents 
resulting  from  its  use,  many  of  which  beciime  the  subjects  of  litigation 
in  the  American  courts;  so  tliat  neither  the  suggestions  of  Mat hics^en  in 
1852,  nor  the  great  name  and  inflnenee  of  Pirngoff^  in  1854,  nor  the 
advocacy  of  Hunt  of  Birmingham  in  1855,  nor  of  Gamgee  in  1856, 
were  sufficient  to  secure  for  jdaster  of  Paris  the  t.T»nfidence  of  the  pro- 
fession. The  period  was  unfortunate,  and  surgeons  were  scarcely  will- 
ing to  give  these  gentlemen  a  respectful  hearing,  inasmuch  as  they  at 
once  recognized  tliese  niotlcs  of  using  plaster  of  Paris,  as  only  modifica- 
tions of  the  method  of  8eutin,  which,  for  good  reasons,  thay  had  just 
laid  ajjide. 

Since  Mathiesen  wrote,  however,  a  new  generation  has  arisen  ;  a  gen- 
eration of  active,  able,  and  hopeful  men  ;  with  no  j)rejudices  of  experi- 
ence to  overcome ;  to  whom  tlie  *'  primary  bandage"  and Seutin's  '*  ap- 
paratus imraoliile,*'  convey  no  apprehensions  of  danger;  and  now 
again,  following  this  time  the  lead  of  the  German  surgeons,  we  find 
these  methods  in  popular  favor,  both  at  home  and  abroad.  It  will  be 
the  part  of  wisdom,  while  we  observe  carefully  the  experience  of  the 
present,  to  recall  the  lessons  of  the  past. 

At  Bellevue,  during  the  last  six  or  seven  years,  plaster  of  Paris  band- 
ages have  been  used  quite  extensively,  and,  after  a  careilil  observation 


**AppAratu«  immobile"  ap- 
plied over  A  compound  frio 
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of  the  resnlts  in  my  own  wards  and  in  the  wards  of  my  colleagues,  I 
find  no  occasion  to  recall  anything  I  have  said  of  this^  as  one  form  of 
the  immovable  apparatus,  in  the  preceding  pages ;  the  dangers  have 
not  been  overestimated,  yet  I  must  say  that  in  fractures  of  the  leg, 
whether  simple  or  compound,  when  great  care  is  exercised  in  the  man- 
agement of  the  case,  it  is  in  some  respects  superior  to  any  other  form 
of  dressing.  I  shall  describe  the  cases  to  which  it  is  applicable,  more 
particularly,  when  speaking  of  these  fractures.  I  am  not  at  present, 
however,  prepared  to  speak  of  it  so  favorably  in  the  fractures  ef  any 
other  long  bones.^ 

The  manner  of  using  gypsum  bandi^es  generally  preferred  at  Belle- 
vue  Hospital,  may  be  thus  briefly  described.  Thin,  rather  coarse  un- 
glazed  cotton  cloth,  torn  into  strips,  is  laid  upon  a  table  and  the  dry 
plaster  rubbed  into  it  until  its  meshes  are  full.  It  is  flnen  rolled,  and 
made  ready  for  use  by  immersing  it  a  few  minutes  in  hot  water.  The 
limb,  being  held  in  a  proper  position,  is  first  inclosed  in  soft  dry  flan- 
nel cloth,  and  the  rollers  are  then  applied.  In  most  cases  two  or  three 
thicknesses  of  bandage  are  found  to  be  sufficient  A  mere  fall  descrip- 
tion of  this  method,  known  generally  as  Mathiesen's,  will  be  found  in 
the  chapter  devoted  to  the  consideration  of  fractures  of  the  femur. 

Another  method  of  using  the  gypsum  bandages,  not  generally  prac- 
ticed at  Bellevue,  is  as  follows :  A  dry  roller  is  first  applied  to  the 
limb,  or  it  may  be  covered  with  n  single  ^ieoe  of  cloth  of  any  kind, 
and  the  irr^ularities  are  filled  up  and  protected  with  cotton-wool,  the 
same  as  we  have  directed  when  about  to  apply  the  starch  bandage. 
The  remaining  dressings  being  now  at  hand  and  ready  for  use,  we  pro- 
ceed to  mix  the  plaster.  For  this  purpose  we  nnist  select  the  fine, 
freshy  well-dried,  white  powder.  The  gray  does  not  solidify  well,  nor 
that  which  has  been  a  long  time  groundjOr  is  moist.  The  proportions 
of  water  and  plaster  usually  required  are  about  equal  parts  by  weight. 
For  the  thigh  it  may  require,  perhaps,  seven  or  eight  pounds  of  plaster, 
and  for  the  1^  or  arm  much  less.  It  is  probably  a  better  rule  to 
direct  the  gypsum  to  be  added  to  the  water  until  it  is  of  about  the  con- 
sistence of  cream.  The  water  should  be  cold  and  the  gypsum  thrown 
in  not  too  rapidly,  at  least  not  more  rapidly  than  it  can  be  thoroughly 
mixed,  otherwise  we  shall  not  be  able  to  determine  precisely  its  con- 
sistence. If,  while  applying  the  paste,  it  begins  to  harden  in  the  bowl, 
we  must  not  add  more  water,  as  this  will  again  interfere  with  its  final 
solidification  upon  the  limb.  It  must  be  thrown  away  and  some  fresh 
immediately  prepared;  or  the  crystallization  may  be  retarded  by  throw- 
ing in  a  few  drops  of  carpenters'  glue,  or  a  little  starch,  dextrin,  or 
glycerin.  The  solidification  may  be  hastened  by  adding  a  little  salt  to 
the  water.  When  the  plaster  is  good,  and  it  is  properly  mixed,  we 
may  allow  ourselves  from  five  to  eight  minutes  in  the  application.  A 
large  paint-brush  is  the  most  convenient  thing  for  spreading  it,  but  the 
hands  will  do  very  well  in  an  emergency. 

^  Trentment  of  Fractures  of  the  Femnr  by  the  Immovable  Apparatus,  b}-  the  au- 
thor. New  York  Med.  Journ.  Aug.  1874.  A  comparison  of  the  refults  of  treatment 
of  808  fractures  of  the  thigh  at  Bellevue  Hospital,  by  Frederick  E.  Hvdo,"M.\). 
New  York  Med.  Journ.,  Oct.  1S74, 
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Everything  being  ready,  tlic?  limb  is  to  be  seized  by  assistants  at  j 
both  of  its  extremities  mif!  held  in  u  jKisition  of  .steady  extension  imtiU 
the  dressing  is  oompleted,  and  for  seveml  minutes  loi»ger,  or  until  th«l 
plaster  is  hard.     The  surgeon  tlien   prf>eeeds  to  lay  a  long  pieee  of 
linen — old  sack  will  answer  as  well  as  any — ^folded  three  or  four  timeS|J 
and  saturated  with  the  paste,  parallel  to  the  two  sides  of  the  liinb,] 
around  whieh  are  to  l>e  imniet! lately  placed,  horizontally  and  at  severatl 
points,  short  and  wide  fcttrips  of  the  same  material.     These  latter  are! 
intended  to  inereasc  the  strength  of  the  apjiaratus,  and  to  bind  on  thfl 
side  strips.     Finally,  the  whole  may  Ije  paintetl  with  the  solution.     Itj 
is  very  well^  however,  not  to  eover  the  front  of  the  limb,  or  a  narrow 
strip  8omewhere  in  the  line  of  the  axis  of  the  limb,  with  tlie  planter,  as 
this  will  not  diminish  materially  its  strength,  and  it  will  enable  the 
surgeon  to  open  it  more  easily  with  tlic  scissors.      PirogotI'  accom- 
plishes the  same  purpose  by  laying  a  piece  of  narrow  tape,  soaked  in 
oil,  along  the  line  through  whieh  lie  w^ishes  to  make  the  section  of  the 
splint.' 

Prof.  James  L.  Little,  of  this  city,  makes  liis  plaster  splints  of  twoorl 
three  thiekneKses  of  muslin,  or  of  wmton  flannel,  which  being  satumtedl 
with  fluid  j>laster,  are  laid  upon  the  Hmb  previously  shaven  and  oiled, 
and  secure^l  in  plaee  with  a  roller.     He  advises  that  the  roller  shall 
Ixj  removed  as  soon  as  the  plaster  is  set  and  a  fresh  one  applied,  which 
can  afterwards  be  ea.sily  removed.* 

Some  surgeons  prefer  to  construct  the  plaster  Splint  in  the  following 
manner:  Two  pieces  of  flannel  are  laid  one  upon  the  other,  and   being 
stitched  by  a  straiglit  .^.^am  along  the  centre,  the  inner  layer  is  carefully  | 
folded  around  the  lindj,  and  made  fast  by  a  needle  and  thread.    Flu  id  J 
plaster  is  now  spread  over  tlie  outer  surhice  of  the  inner  layer,  and  the! 
inner  surface  of  the  outer  layer,  when  the  two  are  brought  in  contact 
upon  the  limb,  and  tlie  whole  secured  by  a  roller.     After  the  splint  is' 
thoroughly  dry  it  may  be  cut  in  front  and  opened  like  the  cover  of  a 
book.     Hence  it  has  lieen  calletl  the  **  book-back  "  method.     It  is  alsoj 
known  as  the  Bavarian. 

Tlierc  arc  other  modifications  of  the  methods  of  using  plaster  of 
Paris,  which  will  be  more  appropriately  described  in  ccninection  with 
special  fractures. 

In  removing  the  plaster  we  generally  employ  a  shoemaker's  knife, 
fioftening  the  plaster  as  we  proceed^  with  a  sponge  dipped  in  hot  water. 
As  cutting  pliers  for  this  purjwse,  no  instrument  has  been  found  sulwj 
fieiently  powerful  exee[>t  that  introduced  by  Dr.  Victor  von  Bruu,  o| 
Tubingen. 

Professor  B.  W.  Dudley,  of  Lexington  Ky.,  one  of  the  most  sueeess^ 
ful  surgeons  in  this  country,  but  especially  distinguished  as  a  lithoto- 
mist,  for  many  years  emphiyed  in  the  treatment  of  fractures  nothing - 
but  a  roller,  regarding  both  side-splints  and  extending  apparatus  lu 


*  Wel>er  on  Flrt^storof  Pnris  lliiriflflsjnj  New  York  Journ,  Med,,  Mny,  ISM,  p.  841. 

3  LI  flic.   On  tbu  U*e  of  Flutter  of  Fiirisj  in  tbp  Treritincnl  of  Fructures,by  J  time  ~ 

L.  Liulc,  Burgeon  lo  St.  Luke's  ilo^pitul,  etc.  Mod.  llec.,  Nov.  1,  1873. 
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not  only  useless,  but  absolutely  pernicious.^  This  practice,  which 
seems  to  have  originated  with  Radley,  of  England,  has  not  found, 
hitherto,  in  this  country  or  elsewhere,  many  imitators. 

Fio.  15. 


Von  Brun's  plaster-cutter. 

Still  more  unscientific  and  irrational  was  the  practice  of  Jobert,  of 
Paris,  who  employed  neither  side-splints  nor  bandages,  but  only  exten- 
sion, in  the  treatment  of  all,  or  of  nearly  all  fractures  of  the  long  bones. 
The  side  or  coaptation  splints  bring  the  fragments  into  more  complete 
apposition,  and  secure  a  more  prompt  and  certain  union.  They  ought, 
therefore,  never  to  be'  omittea,  unless  the  condition  of  the  limb  pre- 
cludes their  application. 

As  to  the  question  of  permanent  extension  in  fractures,  and  the 
means  by  which  it  may  be  most  effectually  accomplished,  nothing  need 
be  said  at  this  time,  inasmuch  as  it  relates  only  to  the  fractures  of 
certain  bones,  and  to  certain  forms  of  fractures ;  we  must  tlierefore 
refer  its  consideration  to  those  chapters  which  treat  of  individual 
bones. 

In  the  treatment  of  comminuted  fractures,  no  pains  ought  to  be  spared 
to  bring  the  fragments  as  nearly  as  possible  into  apposition ;  and  if 
there  exists  at  the  same  time  an  external  wound,  and  the  fragments  arc 
small  and  loose,  they  ought  to  be  removed  carefully.  Nor,  indeed, 
should  we  be  deterred  from  the  attempt  to  remove  them  by  finding 
that  they  are  somewhat  adherent,  if  still  they  are  very  easily  moved 
about  with  the  finger. 

In  cofnpound  fractures,  not  unfrequently  the  end  of  one  of  the  frag- 
ments protrudes  from  the  wound,  and  its  reduction  may  be  attended 
with  considerable  difficulty.  My  practice  is  usually  in  such  cases  to 
attempt  the  reduction  first,  by  simple  extension  and  counter-extension; 
but  if  this  fails,  I  introduce  my  finger  into  the  wound,  and  endeavor  to 
stretch  the  skin  over  the  sharp  point  of  bone ;  or  I  make  use  of  a 
spatula  formed  from  a  piece  of  shingle,  or  of  any  suitable  piece  of 
metal  which  may  be  at  hand ;  finally,  but  not  until  all  other  expedi- 
ents have  failed,  I  enlarge  the  wound  sufficiently  to  insure  its  return. 
Anaesthetics  may  be  employed,  also,  to  facilitate  the  reductk)u. 

'  Dudley,  Trans.  Amer.  Med.  Assoc,  vol.  iii,  l-SoO,  p.  849. 


62 


GENERAI.  TREATMENT  OF  FRACTURES. 


There  are  some  cases,  ho\ve%'er,  in  which  tlie  surgeon  may  feel  justi- 
fied in  sawing  off  the  pr<>jeetin^  end  ;  Jis  wlien  tlie  periosttmm  is  cx)m- 
pletely  torn  fW>ru  it  hy  its  having  penetnite<l  a  boot,  or  even  sometimea. 
when  its  extremity  is  ver>'  shiiqn  and  there  is  reasfvn  to  suppose  that  it 
wonld  prick  and  irritate  tlic  tissues.  In  these  cases,  iiUo^  surgeons 
have  proposeil  to  swnre  the  fragments  in  apposition  by  metiilHc  liga- 
tures or  satnres.  In  a  tew  iustaoces  the  practice  ha*^  been  attended  | 
with  sneccss,  InU  in  mo!*t  cases  the  wires  have  failed  utterly  of  their 
pnr|>nse,  and  have  only  }n'<iv<^l  soiu'ces  of  additional  irritation. 

Ruptiu'cd  arteries^  if  within  rcacfij  ought  always  to  be  tied ;  and  if 
arteries  sitiratcd  remote  frtvm  tlio  surface  bleed  freely  and  for  a  long 
time,  we  may  make  some  effort  to  find  the  open  mouths  in  the  w^nind  j 
but  in  this  we  rarely  siicceetl,  uor  is  it  safe  generally  to  trust  to  a  1!^- 
tnre  of  the  mmn  branch  which  supplies  the  limb.  Fortunately,  this 
bleedings  ai though  at  tirst  profiL^c,  generally  cextses  in  a  few  hours j 
under  the  stc^aily  employment  of  cold  lotimis,  moderate  coiupression,^ 
and  rest.  If  it  does  not,  tlie  chances  arc  that  the  case  will  call  for  am- 
putation. 

The  rule  generally  laid  down  by  surgeons,  that  wt  should  at  once 
close  the  wound  in  eonijionud  fractures,  with  sutures  and  adh<3sive 
straps  if  necessary,  or  with  baud;i^t*s,  is  far  too  absolute.  This  prac- 
tice will  do  when  there  is  no  great  contusion  or  extravasation  of  blood; 
but  if  blood,  is  flowing,  it  is  uuich  bettcT  ta  leave  the  wound  open,  so 
as  to  permit  it  U)  escape  freely ;  and  if  the  severity  of  the  injury  war- 
Hints  the  supposition  that  nincli  iuHaummtiou  is  to  ensue,  the  danger 
of  gangrene  is  greatly  lessentHl  by  thus  allowing  the  opening  to  remain 
as  a  chatuiel  of  exit  for  the  inHammatory  eftnsions. 
^  It  hfiF,  however,  l>een  clainied  of  late  l>y  Mr.  Lister,  of  Edinhnrgli, 
and  by  many  othci's  who  hn\T?  adopted  his  practice,  that  by  the  IL^ 
&(  carbolic  acid  in  the  manner  whicli  will  presently  Ix;  descriW-d,  we 
may  again  rctiu^n  safely  to  the  old  practiceof  closing  at  once  all  wounds 
c^ojuiecicd  with  fnwtm'cs,  witiiout  regard  to  the  degree  of  contusion, 
la(*enition,  or  comminution  ;  indeed,  it  is  ailirme<l  tliat  by  the  adoption 
(»f  this  mcthml  of  trea-tment  we  may  avoid  sujjpnration  and  its  conse- 
quences in  a  very  large  proportimi  of  cases.  It  is  bclievc^l  l)y  Mr.  Lis- 
ter that  suppuration  is  maiidy  due  to  tlie  presence  of  certain  germs 
which  constantly  fltnit  in  the  air,  and  which  carbolic  acid  is  tully  able 
to  destroy.  Kvery  possible  pi\X"aiitii>n  is  therefore  taken  to  exclude 
the  air,  and  to  di^infa't  that  whirh  is  nuavoidal>ly  brought  in  contact 
with  the  wound.  The  interior  of  the  fresh  wtumd  is  l\dly  iujt'cted  with 
carbolic  acitl  of  the  strength  of  oin*  part  of  carbolic  acid  to  twenty  of 
water;  nor  docs  he  hesitate  to  thmw  this  into  wounds  communicating 
wHth  joints.  The  tluid  being  afterwards  carefully  expresseil,  the  sur- 
foce  of  the  wound  is  coverc<I  first  by  the  **  protective,"  which  is  apiece 
of  oiled  silk  coated  with  a  thin  layer  of  a  mixture  composed  of  one 
part  of  dextrin,  two  of  powdered  starch,  and  sixteen  of  a  cold  solution 
of  carl)4>lie  aci<l ;  the  latter  being  of  the  same  strength  as  the  solution 
employed  for  injecting  the  wound.  <^)ver  tliis  Mr.  Listeria  lac  plaster 
is  applied,  surrounding  the  entire  limb  and  extending  several  inches 
above  and  below  the  woun*L     Dr.  A.  R.  ytruchan,  of  this  city,  wdio 
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has  been  kind  enough  to  furnish  me  with  these  details,  taken  from  his 
own  notes  as  they  were  made  under  Mr.  Lister's  instructions,  is  unable 
to  give  me  the  formula  for  the  lac  plaster.  At  Bellevue  we  use  a  lac 
composed  of  gum  shellac  three  parts,  and  carbolic  acid  crystals  one 
part ;  the  shellac  being  stirred  in  gradually  while  the  crystals  are  heated 
nearly  to  the  boiling-point. 

The  subsequent  dressings  mu§t  be  made  as  often  as  the  character 
and  amount  of  the  discharge  may  seem  to  require  ;  but  at  each  dress- 
ing care  must  be  taken  not  to  admit  the  air  to  the  surface  of  the  wound ;; 
and  for  this  purpose  Mr.  Lister  conducts  the  changes  in  the  dressings 
under  a  stream  of  the  watery  solution  of  the  carbolic  acid,  which  is> 
continually  playing  upon  the  part. 

Many  years  since,  Dr.  J.  Rhea  Barton  introduced  into  the  Pennsyl- 
vania Hospital  what  has  since  been  called  the  ^'bran  dressing  "  for  the 
treatment  of  compound  fractures  of  the  leg ;  the  limb  being  made  to* 
repose  in  a  box  filled  with  this  material.*  I  have  used  it  very  fre- 
quently in  Bellevue  and  in  other  hospitals,  and  can  speak  of  it  as  pos- 
sessing many  qualities  of  excellence,  especially  as  a  summer  dressing.. 
The  particular  mode  of  using  this  apparatus  I  shall  describe  more 
minutely  when  treating  of  fractures  of  the  leg. 

The  treatment  of  inflammatory  symptoms,  and  of  the  later  accidienCs,. 
such  as  suppuration,  oedema,  gangrene,  tetanus,  etc.,  must  be  left  mainly 
to  the  good  judgment  of  the  surgeon.  Gentle  manipulation,  uniform 
support,  rest,  and  sometimes  cooling  lotions  constitute  the  most  impor- 
tant means  by  which  inflammation  is  to  be  controlled*.  Bleeding  is 
rarely  necessary,  and  in  a  large  majority  of  cases  it  might  prove  inju- 
rious by  lowering  too  much  the  vital  forces,  which  need  to  be  hus- 
banded in  view  of  tlie  requirements  of  the  process  of  repair  and  of  the 
long  and  exhausting  confinement.  Cathartics  should  also  be  admin- 
istered cautiously  for  the  same  reason,  and  because  they  are  liable, 
especially  in  fractures  of  the  lower  extremities,,  to  occasion  a  serious 
disturbance  of  the  limb. 


CHAPTER  VI. 

DELAYED  UNION,  FIBROUS  UNION,  AND  NON-UNION  OF 
BROKEN  BONES.' 

Most  surgical  writers  concur  in  the  statement  that  non-union  of 
broken  bones  is  an  uncommon  event.     Walker,  of  Oxford,,  affirms 

*  Paper  on  Bran  Dressing,  by  Reynell  Coatcs,  of  Philadelphia.  Amer.  Journ. 
Medl  Sci.,  April,  1842,  p.  616;  from  the  Med.  Examiner,  Nos.  9  and  11,  vol.  i, 
New  Series. 

*  I  shall  in  this  chapter  avail  myself  freely  of  the  labors  of  George  W.  Norris,  of 
Philadelphia,  whose  paper,  entitled  **  On  the  Occurrence  of  Non-union  after  Frnc- 
tares,  its  Onuses  and  Treatment,"  published  in  the  American  Journal  of  the  Medi- 
cal Sciences  for  Jan.  1842,  constitutes  the  most  complete  and  reliable  monograph 
apoD  this  subject  contained  in  any  language. 
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that  of  not  less  tlmn  oue  thousand  fractures  which  have  eonie  iin<ler 
his  treatment  at  sonie  |icriotl  of  the  repair,  he  does  not  recollect  more 
than  six  or  eight  instances.     According  to  Lonsdale,  not  more  than, 
five  or  six  cases  of  false  joint,  excepting  those  within  a  capsnie,  have 
occurred  out  of  nearly  f>ur  thousand  fractures  treated  at  tjje  Middle- 1 
sex  Hospital.     In  a  table  of  367  aises,  collected  and  arranged  by  W. 
W.  Morland,  fi-om  the  books  of  the  Massachusetts  General  Hospital, 
extending  throngh  a  period  of  nineteen  years,  only  one  example  of- 
fal se  joint  is  recorded  ;    but  as  only  seventy -fotir  days  had  elapsed  , 
when  this  patient  was  discharged,  it  is  doubtful  whether  this  might! 
not  have  proved  to  lye  a  ease  of  delayed  union  simply.*     In  946  ejis**s 
of  recent  fracture  treateil  in  the  Pennsylvania  Hospital,  between  the 
years  1830  and  1840,  there  was  no  instance  of  false  union,^     Sir  Ste- 
phen Ilamniiclv,  Mr.  Liston,  and  Malgaigne  affirm  also  the  infre<|nency  ] 
of  these  accidents  in  the  cases  whicli  have  come  under  their  personiil , 
treatment.     I  have  myself  .seen  a  large  inimlier  of  examples  of  non- 
union, but  in  not  one  of  my  own  patients,  whether  in  hospital  or  pri- 
vate practice,  except,  in  eases  involving  joints,  has  the  bone  refused 
finally  to  unite  j  and  my  opinion  is,  that,  in  proportion  to  the  numl>er 
of  fractures  everywhere,  these  cases  are  very  rare,  perhaps  not  in  a 
larger  pro[>ortion  than  one  in  five  hundred. 

The  humerus  and  femur  would  ap[>ear  to  be  the  bones  most  liable 
to  non-union,  as  showrj  by  ^'orris's  statistics;  in  which  forty -eight  be- 
longed to  the  humerus,  forty-eight  to  the  femur,  thirty-three  to  the  leg, 
nineteen  to  the  forearm,  and  two  to  the  jaw*  In  njy  own  experience, 
I  have  found  the  humerus  ununitetl  much  more  often  than  the  femur. 

B^'rard  lias  shown  that  in  the  growth  of  the  long  bones  the  period 
at  which  the  epipliyses  are  united  to  the  diaj^hyses  dei>ends  upon  the 
directidu  of  the  nutritive  artery;  for  examj>le,  **lt  is  found  that  in  the 
humerus,  where  the  direction  of  this  vessel  is  from  above  downwards, 
consolidation  takes  place  soonest  at  its  inferior  extremity.  In  the  fore- 
arm, tlte  course  of  the  nutrient  vessels  is  from  below  upwards,  and 
here  consoliilation  of  the  epi|i!ryscs  is  found  to  occur  at  the  elbow 
sooner  than  at  the  wrist,  lu  the  inferior  members,  on  the  contrary, ^ 
the  cpij)hyscs  composing  the  knee  are  the  last  which  become  firm, 
bei-ause  in  the  femur  the  nutritious  artery  runs  upwards,  and  in  the 
bones  of  the  leg  it  courses  from  above  downwards."  A  knowIe<lge  of 
these  facts  led  Gu6retin  to  inquire  into  the  influence  of  these  arteries 
upon  the  consolidation  of  fractures ;  and  the  cases  collccte<l  by  him 
did  indeed  seem  to  show  a  pttsitive  relation  between  the  direction  of 
the  artery  and  the  union  of  the  hone;  that  is  to  say,  the  examples  of 
non-U uidu  were  chiefly  found  where  the  fracture  had  taken  place  on 
that  side  of  the  nutritious  foramen  from  which  the  artery  entered,  aa 
if  to  im|>ly  that  the  non-union  was  in  some  measure  due  to  the  imper- 
fect nutrition  of  this  extremity  oi'  the  bone.  In  thirty-five  cases  of 
non-union  analyzed  by  Guferetin,  ten  belonged  to  that  |jortion  of  the 


*  Afkir&'?  tm   Fniciuros,  by  A.  L.  Pierjjon,  read  before  the  MassRchusetU  Med. 
Soc,.  May  :;7,  1810. 

*  Norris,  loc,  cit. 


DELAYED    AND    NON-UNION    OF    BROKEN    BONES.       65 

bone  which  was  traversed  by  the  artery,  and  twenty-five  to  the  other 
portion.  But  an  analysis  of  forty-one  cases,  made  by  Norris,  does  not 
seem  to  confirm  this  observation  of  Gu^retin,  since  twenty-seven  were 
in  the  direction  of  the  nutritious  arteries,  and  only  fourteen  in  the 
opposite  portion,  or  in  that  which  is  supposed  to  be  less  nourished. 

Another  observation,  made  by  Curling,  that  in  fractures  of  the  long 
bones  the  portion  below  the  entrance  of  the  nutrient  artery,  or  on  that 
side  of  the  nutrient  foramen  toward  which  the  blood  flows,  being 
defrauded  of  its  proper  supply,  is  subjected  to  a  species  of  atrophy,  pre- 
senting a  larger  medullary  canal,  with  thinner  walls,  and  a  spongy 
tissue  less  dense,  also  needs  confirmation.  Malgaigne  has  not  noticed 
this  fact  in  any  of  the  specimens  contained  in  the  public  museums  of 
Paris ;  and  we  do  not  know  that  any  other  writer  has  made  the  ques- 
tion a  subject  of  especial  inquiry. 

According  to  Norris,  there  are  four  principal  kinds  of  false  joint : 

In  the  first,  the  bones  are  united  and  completely  enveloped  in  a  car- 
tilaginous mass  or  callous  tumor,  but,  in  consequence  of  some  retarda- 
tion in  the  process,  bony  matter  is  not  deposited,  and,  as  a  consequence, 
it  wants  solidity,  the  part  continuing  easily  movable.  This  may  be 
regarded  as  a  proper  example  of  delayed  union,  as  distinguished  from 
complete  non-union,  or  false  joint. 

In  the  second,  there  is  entire  want  of  union  of  any  sort  between  the 
fragments,  the  ends  of  which  seem  to  be  diminished  in  size  and  ex- 
tremely movable  beneath  the  integuments.  The  limb  in  these  cases  is 
found  wasted  and  powerless. 

In  the  third  and  most  common  class,  the  medullary  canal  is  oblite- 
rated in  both  fragments,  and  the  ends  are  more  or  less  absorbed, 
rounded,  and  covered,  in  part  or  in  whole,  with  a  dense  tissue  resem- 
bling the  periosteum.  A  connection  also  exists  between  the  opposing 
fragments  in  the  form  of  strong  liga- 
mentous or  fibro-ligamentous  bands,  ^  Fio^ie. 
which,  if  of  any  length,  are  quite 
flexible,   and  allow  of  considerable 

motion  at  the  seat  of  fracture.  ciavicle  united  by  ligamentous  bands. 

In  the  fourth,  "a  dense  capsule 
without  opening  of  any  kind,  containing  a  fluid  similar  to  synovia,  and 
resembling  closely  the  complete  ligaments,  is  found."  In  these  cases 
the  points  of  the  bony  fragments  corresponding  to  each  other  are 
rounded,  smooth,  and  polished,  in  some  instances  eburnated,  and  in 
others  covered  with  points  or  even  thin  plates  of  cartilage,  and  a  mem- 
brane closely  resembling  the  synovial  of  the  natural  articulation.  It 
is  in  this  kind  of  cases,  Norris  remarks,  that  the  member  affected  may 
still  be  of  use  to  the  patient,  the  fragments  being  so  firmly  held  toge- 
ther as  to  be  displaced  only  upon  the  application  of  consiclerable  force. 

The  existence  of  these  newly  formed  joints,  or  true  diarthroses,  has 
been  called  in  question  by  Boyer,  Hewson,  Chelius,*  and  others ;  but 


*  Malad.  Cliirurg.,  t.  Hi,  p.  103,  Paris,  1831;  North  Amer.  Med.  and  Surg. 
Journ.)  No.  ix,  p.  7, 1828;  Trait,  de  Chir.,  trad,  par  Pign6,  p.  150,  183G.  (Norris, 
loc.  cit.) 
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the  ob«^ervattoiis  of  Sylvestre,  Brodie,  Bt^clard,  Homc%  Howship^  Otto, 
KulHiholtz,  IIoii!^ton,  Ccwpcr,  Ijan^onbi»ck,  and  Brt^eliet  prove  that 
such  examples  are  occ^asioiially  found,*  I  have  myself  met  with  several 
exam  pies. 

A  ciise  is  reporte*!  iia  having  occurred  in  Boston,  MassachusetteSj  in 
whieh  a  youii^  man^  tet.  18,  broke  his  hnniems  near  its  middle.  Before 
unkm  had  been  completed  it  wasaeeidentatly  refractnredj  and  from  this 
time  tlie  fnijj:ment'^  showed  no  disposition  to  unite ;  on  the  contrary,  a 
gradual  pro<.x?ss  of  alr>j?orpt[on  took  plaee,  until  at  length  tlie  whole  of 
the  lamierus  dii^apiK^ared  ;  and  tliat,  too,  *''  without  any  open  nicer.'' 
Eighteen  years  later  lie  was  jH'rfcK-tly  well,  and  the  arm  was  strong  aud 
nseful,  hut  no  portion  of  the  bone  had  been  reprwlueed.^ 

Norris  is  a  disciple  of  Dnpuytren,  and  accepts  his  doctrine  of  the 
formation  of  callus,  without  reservation;  consccpiently  he  finds  no  ne- 
cessity for  but  one  form  of  delayed  nuioii,  namely,  tluU  which  we  have 
described  as  Ix^onging  to  the  lirst  clasi^.  In  all  of  ttiis  class  he  iissumcs 
the  existence  of  a  cartilaginous  ring  or  ferrule  ;  hut  we  think  the  error 
of  thi.s  exclusive  theory  ha.s  been  sufficiently  shown  by  the  observAtions, 
of  Paget  and  others,  and  we  shouhl  be  warranted  therefore  in  aSirmiug^ 
the  existence  of  as  many  varieties  of  delayed  union  as  there  are  varieties  ' 
in  the  manner  and  position  of  the  deposit  of  callus,  even  if  their  actual 
existence  hail  not  been  re[>eatc<]Iy  ilemonst rated  by  dissect ious. 

The  causes  of  delayed  union  and  of  non-union  are  either  constitu- 
tioual  or  local. 

The  constitutional  causes  are  chiefly  those  conditions  of  the  geneml 
system  which  manifest  themselves  by  anaemia,  debility,  or  some  pecu- 
h'ar  dyscrasy, 

Sansfui,  Bcidac,  Condicj^  and  many  others  havo  mentioned  avses  in 
which  tlie  existence  of  syphilis  in  the  systt^m  has  scemeil  to  prevent 
the  formation  of  c;dlus;  but,  on  tlie  other  hand^  Lagneau  and  Oppeu- 
heim*  incline  to  the  opinion  that  sy[>hilis  exerts  in  this  respect  bul 
little  influence;  and  even  B^rard,  who  admits  the  pertinence  of  oni 
ciise  observed  by  Xicod^  concludes,  after  numerous  researches,  that  it 
has  been  very  rarely  sliown  to  aftect  tiic  formation  of  callus,* 

Pregnancy  and  lactation  have  been  known  to  interfere  w^ith  the 
union  oi"  bones.  Werner,  Jiildanus,  Wilson,  HerttHlius,  Alauson,  Bard, 
of  New  York,  and  Coudie,  of  Pliiladelphia,^  have  all  reported  examples, 


*  NouvolloB  do  hi  K^ptib.  des  Lettms  ilo   Baylo,  p.  718,  1685;  Lond,  Med.  Gnz.^ 
xiii,  p.  67,  1833;  Bwlnrd.  Gen.  Anut.,  tnin^,  h\  Unywurd,  pp.  149,  248;  Tniriftfic^J 
iIt'd,-Chir.  8<»c\  of  EdinburjE^h,  i,   p.  2^13,  17^:i ;   Mf*d-  Cliir.   Trnii?.,  viii,  p.  617j 
1817;  OtU*'s    PmIIi.  AmU,,  trtins,  1»y  Srmlh,  1,  p,  138;  Joiirn.  Compl^mpnL,  IH,  p?l 
UOl  ;  Dulj.  MM,  J<nirii  ,  viitt  p.  493  ;  C**opt*r  r*i)   Friic.  and  Diwloc,  fiiurtb  London 
ed,,  ji,  o08 ;   Kctlartli.  sur  le?*  Kuriiiiiliuii  du  C'jil,  1810,  p.  M.     (Norria,  lt>c.  cit.) 

J  Boston  M<*d.  II nd  Surg  Juurn,,  July  lUh,  18(58,  p.  308. 

»  D'wi.  Av  Mtd  ft  Cliir.  Prat,  lii,  p.  492 ;  Jounii  de  Med.  Chir.  et  Phurm.,  t.  xxv, 
p.  21  fL     (Norns,  lor.  cit.) 

*  Expose  dc»  symp.  du  In  mul,  YSn.,  p.  &26;  OppeDbeSm  on  False  Jain ts,  18S7. 
(Norris,  lot%  eit  )* 

»  Op.  cit.,  p,  2L  , 

*  Ci>oper's  Die,  ed.  J838,  p,  Mfi:  Opera  Hild.,  1681;  WU^on  on  the  HumAttl 
Skeleton*  p.  214;  BiK  Cbotsie  de  MM.,  xitiv,  p.  606;  Med.  Oba.  tind  Inquiriw,  4^4 
1772;  Philogopb.  Tnma,,  xlvi,  p,  3l»7,  750.     (Norria,  loc*  cit.) 
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in  some  of  which  the  process  of  union  was  resumed  and  brought  to  a 
rapid  completion  so  soon  as  the  period  of  pregnancy  was  closed,  or 
when  lactation  ceased ;  but  three  cases  reported  by  Sir  Stephen  Love 
Hammick  would  seem  to  show,  what,  indeed,  other  evidences  render 
probable,  that  the  delay  was  less  due  to  the  fact  of  the  pregnancy  and 
the  lactation  than  to  the  debility  occasionally  consequent  upon  these 
conditions.^ 

As  to  the  question  whether  cancer  ever  causes  a  delay  in  the  union 
of  bones,  it  may  be  said  that  where  the  fracture  arises  in  consequence 
of  a  true  cancerous  deposit  around  or  in  the  interior  of  the  bones,  pro- 
ducing absorption  of  their  tissue,  no  union  takes  place ;  but  thiat  the 
mere  presence  of  the  cancerous  cachexy  does  not  usually  prevent  the 
formation  of  callus. 

Scurvy,  fevers  of  a  low  type,  and,  on  the  other  hand,  fevers  of  a 
highly  inflammatory  character,  profuse  uterine  and  vaginal  discharges, 
and  rachitis,  conduce  to  the  same  result. 

The  withdrawal  of  an  habitual  stimulus,  and  especially  a  change  from 
a  good  to  a  low  diet,  or  copious  bleedings,  may  either  of  them  delay 
the  deposit  of  ossific  matter,  or  prevent  it  altogether.* 

Bonn  has  furnished  two  cases  in  which  advanced  age  seemed  to 
have  retarded  the  formation  of  callus,  but  Horner  saw  a  fracture  of  the 
humerus  in  a  woman  ninety  years  old  unite  in  five  weeks.^  I  have 
myself  noticed  a  good  many  similar  examples  in  advanced  life,  and 
it  is  now  rendered  quite  probable  that  surgeons  have  generally  over- 
estimated the  influence  of  age  upon  the  formation  of  callus. 

The  local  causes  are,  arrest  of  the  arterial  circulation  by  bandages; 
arrest  of  the  venous  circulation  by  pressure,  by  rupture  of  veins,  or  by 
the  formation  of  venous  clots;*  paralysis  or  impairment  of  the  nervous 
circulation ;  the  occurrence  of  the  fracture  within  a  capsule ;  obliquity 
of  the  fracture ;  overlapping  of  the  fragments ;  interposition  of  a  piece 
of  bone,  of  a  tendon,  muscle,  or  of  a  clot  of  blood,  or  separation  of  the 
fragments  from  any  cause  whatever;  erysipelas;  acute  phlegmonous 
inflammation  ;  suppuration  ;  necrosis ;  too  much  motion  ;  exclusion  of 
light  and  air  inducing  local  scurvy ;  wet,  and  especially  cold  and  moist 
dressings ;  too  early  use  of  the  limb,  etc. 

In  order  to  hasten  the  consolidation  when  it  is  simply  delayed,  we 
resort  to  all  of  those  expedients  which  are  calculated  to  invigorate 
the  general  system ;  and  for  this  purpose  the  employment  of  a  nutri- 
tious diet  and  the  use  of  mineral  or  vegetable  tonics  may  not  be  prop- 
erly omitted ;  but  in  our  experience  nothing  has  proved  so  efficient  as 
encouraging  the  patient  to  leave  his  bed  and  get  out  into  the  open  air ; 
for  whicn  purpose,  if  the  fracture  is  in  the  lower  extremities,  crutches 
will  be  necessary. 

As  local  means,  we  may  enumerate  first  the  removal  of  those  local 
causes  which  seem  to  have  interfered  with  the  consolidation  or  with 
the  union.     If  the  fragments  have  been  officiously  disturbed,  it  may 

*  Practical  Remarks  on  Amputations,  Fractures,  etc.,  p.  121.     (Norris,  loc.  cit.) 

•  Norris,  loc.  cit. 
«  Ibid.,  p.  29. 

«  George  W.  Callender,  Brit.  Med.  Journ.,  Nov.  80,  1872. 
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bt?  sufficient  to  inip<»se  npon  the  limb  absolute  rest  for  a  certain  lengtl 
of  time;  and  tlie  fragments  niiiy  Ik:'  more  closely  pres5e<l  against  eac4 
other;  in  other  eai^c^  it  will  be  found  necessary  to  remov^e  the  band- 
ages, expose  the  limb  freely  to  the  light  and  air  at  least  once  or  twice 
dailvj  and  to  rub  it  gently  with  the  dry  liand  or  with  some  moderately 
etimulating  oil,  so  as  to  induce  a  more  healthy  condition  of  the  soft 
parts,  and  encourage  the  natural  eireulation. 

Moving  the  fragments  freely  upon  each  other,  sufficient  to  determine 
a  degree  of  excitement  in  the  adjacent  tissues,  and  upon  the  opp<:>6ing 
Burfaees  of  the  bonesj  and  tficu  confining  them  during  one  or  two  weeks 
in  firm  and  well-fitting  splints,  will  sometimes  succeed  when  other 
means  have  failed. 

Indeed,  I  may  say  that  by  one  or  another  of  the  simple  methodaj 
now  enumerated  I  liave  never  fa iletl,  sooner  or  later,  toetfetH  eonsolida- 
tion  in  recent  fraetnres  ;  and  it  luis  only  been  in  fractures  of  at  feast  fourj 
six,  or  eight  months^  standing  that  I  have  been  compel  led  to  resort 
more  extreme  measures. 

As  a  means  of  combining  immobility  with  eonipreAsion  and  health-^ 
ful  exercise,  tlie  '*  apparatus  immobile,"  in  many  of  it^  form;?,  is  \iecn4 
liarly  adapted,  WhitCj  of  Mam-hoster,  employed  a  firm  leather  slieatl 
for  the  tliigh.  IL  IL  Smith,  of  Philadelphia,  recommends  a  mor 
complex  artificial  support,  upon  which  the  limb  may  be  allowed 
rest  vvliiie  in  tlie  act  of  progression.^  With  sunie  surgeonSj  the  objed?1 
of  allovvhig  the  patient  to  walk,  in  fractures  of  the  thigh  or  leg,  is  chiefly 
to  excite  in  the  tissues  adjacent  to  the  seat  of  fracture  some  degree  of 
infiainmatory  action  ;  but  wliich,  as  the  result  in  one  of  White's  patients 
has  sufficiently  shown,  may  be  earrietl  too  far,  and  even  determine  a 
suppuration. 

Dr.  E.  R.  Hudson,  artificial  limb  maker,  of  New  York,  has  applied 
in  similar  cases,  which  have  come  under  my  observation,  an  apparatus 
of  his  own  construction,  made  of  willow,  and  secured  in  place  by  leather 
straps.  In  case  the  pnrj>ose  of  the  apjmratus  is  to  encourage  bony 
union,  no  motion  is  allowed  at  the  knee-;joint* 

Blisters,  ninstard  cataplasms,  the  tincture  of  iodine,^  ftiusticsi,'  etc., 
applied  externally  over  the  seat  of  fracture,  can  have  no  other  effect 
than  to  increase  moderately  the  congestion  of  the  tisssues,  and  in  so  far 
they  may  aid  in  the  aceom|>lishment  of  the  bony  union ;  bnt  in  this 
respect  they  are  inferior  to  t!ie  virulent  twistings,  flexions,  and  rubbings 
of  the  broken  cods  of  whieli  we  have  already  sjjoken* 

Electricity  was  first  employed  by  Mr,  Birch,  of  London,  but  Dr. 
Valentine  Mott  obtained  no  cfitxl  from  it  in  two  eases  where  he  se^juis 
to  have  given  it  a  fair  triah^  Lente,  of  tlie  New  York  Hospital,  has 
furnisheil  an  account  of  three  eases  treatetl  in  that  institution  by  elec- 
tricity in  connection  with  acupunctumtion ;  the  mode  of  using  which 
was  to  pass  a  neetlle  down  to  tlie  periosteum  on  eacli  side  of  the  bone, 
and  to  attach  the  poles  of  the  battery  to  these  opposite  points.     Lente 

^  H.  H.  8111  ^tb^  Arni^r,  Jnurn.  Med.  Sq'i.^  Jnn    1S55. 
»  Hiirt*hornt%  Et'l«'rtio  Kcjk,  vol.  iij,  p   114,  1813. 
'  WiMoughUyi  Am.  Jnnm.  Mini.  Sci,,  Aug.  1834,  p.  444. 
*  Mott,  M<jdrtind  Sart^  E(*p.,  p.  21»  p.  375. 
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ihiaks  that  electricity  employed  in  this  way  in  much  more  efficient 
than  wlien  the  poles  are  merely  applied  to  the  surface.  He  inibrms  os 
also  that  other  caseg  than  these  now  reported  have  been  treated  suc- 
oei?ftrulIy  in  this  hospital  hy  means  of  electricity,* 

Mercury  will  no  doubt  prove  serviceable  occasionally  by  virtue  of 
its  jiowers  as  an  anti-syphilitie,  but  its  beneficial  influence  in  other 
ca^e^  is  far  from  having  been  establishetl. 

The  seton  is  said  to  have  l>een  first  sug^sted  by  Winslow,  In  1787; 
but,  what  is  of  much  more  eonsetjuence,  the  credit  of  its  iirst  successful 


Fio.  17. 


Fio.  18. 


Hildwtt^  fpliDl  for  unanltpd  fraetiiret  of  femur« 
I  wilb  sboiieoing  of  ibe  limb. 


Pliyakk**  first  eiue,  aHer  29  yeart. 
(Frutn  Am.  Journ,  Med.  ScL) 


application  and  its  general  introdurtion  into  practice  is  due  to  Dr. 
Philip  Svng  Physick,  of  PliilaJclphia,  bv  whom  it  was  cmidoycd  in 

Physick  used  for  his  seton,  generally,  silk  ribbon,  or  French  tape; 
and  this  he  introduc^ed  by  means  of  a  long  seton  needle,  lietween  tl»e 
ends  of  the  fragments.  He  recommended  tliat  the  seton  should  remain 
in  place  four  or  five  months,  and  longer  if  necessiiry,  and  it  was  his 
opinion  that  the  failures  were  generally  due  to  its  being  removed  too 

*  Lenle,  New  York  Journ.  M*?d.,  Nov.  ISSO,  p,  317. 
'  Phjr&ick,  Med.  Repository  of  Nuw  York,  vol.  t,  1804. 
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early.  At  the  jM-eseut  day,  however,  surgeons  who  employ  the  aetoa 
think  it  serves  its*piirpc»se  better  when  it  remains  in  place  but  a  kwi 
days,  not  longer,  perhaps,  than  ten  or  fifteen,  always  taking  care  ihall 
it  is  removed  before  excessive  suppuration  is  indiicetl.  It  has  beeaf 
found  espeeiatly  vakiabh^  in  fraetures  of  the  inferior  maxilla,  clavicle,] 
and  of  the  upper  extreniitir^s;  but  in  the  ease  of  the  femur,  it  has  b<i] 
frequently  faifcHl,  that  Dr.  Physiek  himself  did  not  reeommeud  its  useJ 
In  ease  the  seton  cannot  be  passed  directly  between  the  opj>osing] 
fragments,  as  rec^ommendetl  by  Pliysick,  we  may  adopt  tlie  practice  1 
suggested  by  Oppenheimj  and  carry  two  setons,  one  on  each  side,  close] 
to  the  hone. 

Sonmie,  of  Antwerp^  preferre<l  a  loop  of  wire  to  the  silk  seton  em- 
ployed by  Pliysick,^     Seurig  ]>assed  a  ligJiture  around  the  ligamentous 
mass  eounecting  t!ie  two  fragments,  and  then 
proceeded  to  tighten  the  ligature  until  it  fell  off.^ 
Dr.  IIulsCj  of  the  U.  S.  Xavy,  employed  stimu- 
lating injeetions  with  success  in  a  case  of  nou- 
uni4m» accompanied  with  an  external  and  fistulous' 
opening.^      In    1848,  Dietfcnbach  recommended 
that  ivory  pegs  be  introduced  into  holes  previ- 
ously made  in  the  bone,*  by  means  of  a  gimlet  or 
drill,  and  Mr.  Stanley  has  suet-eeded  once  by  thia. 
method.'    Mr.  Hill  introduced  the  ivory  pegs  in! 
a  case  of  ununited  fracture  of  the  femur,  py«?mia 
supervene*!,  and  the  patient  died/ 

Malgaigne,  in  1837,  tried  to  introduce  acu- 
puncture nceillcs  between  the  ends  of  an  united 
fracture,  but  although  he  thrust  the  needle  down 
to  the  bone  thirty-six  times,  he  was  unable  to 
make  it  pa'^^s  once  between  the  ends  of  the  fi^ag- 
mcnts.'^  Wiesel  succeeded  better.  In  a  cati^e  of 
ununited  fracture  of  the  ulna,  of  nine  M'eeks' 
standing,  having  passed  two  nt-cdles  between  the  fragments,  at  the  end 
of  six  days,  the  needles  being  removed,  consolidation  rapidly  ensueih* 
This  practice  does  not  difter  essentially  from  the  metallic  loop  of  Sorame, 
It  is  only  a  modification  of  t lie  seton. 

Brainard,  of  Chicago,  has  attempted  to  show  that  setons  of  any 
kind,  whether  of  wood,  ivory,  or  metal,  placed  in  contact  with  the 
bonCj  occasion  absorption,  caries,  and  necrosiB,  but  that  they  never  di-^ 
rectly  give  rise  to  bony  callus;  and  that  the  twcasional  success  of  the] 
seton,  which  success  he  believes  to  have  been  greatly  exaggemtc<l,  has] 
not  resulte<l  from  any  tendency  to  favor  the  formation  of  callus,  but' 


Hefl^ntmcli'ii  drOli  Tor  uu- 


*  Amer.  Journ.  Med.  8ci  ,  vol.  vii,  p.  497. 

*  Nf»rrU,  loc,  cit.^  p,  46. 

■  Hulf»f,  Ami?r.  Journ.  Med.  Sci.,  vol.  xiii,  p.  874* 

*  Mtilpiigne,  ir«ns.  by  Pti^'kiird,  op.  cit,,  p.  258,  note. 

*  SUnlty,  New  York  Journ,  Med  ,  Nov.  1854*  j>,  441,  from  Dublin  TrmA, 

*  Now  York  Med.  Gtiz*,  July  4,  1868,  from  the  London  Lancet. 
'  Mttlgwlgtie,  op.  cit. 

'  Wiesel,  Amer.  Journ.  Med,  Sci.|  vol.  xxxiVf  p.  2o4,  July^  1844, 
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from  the  indaration  and  tenderness  of  the  soft  parts  produced  by  it ; 
circamstanoes  which^  by  conducing  to  rest,  indirectly  favor  the  consoli- 
dation.' 

In  May,  1848,  Miller,  of  Edinburgh,  reported  five  cases  treated 
successfully  by  subcutaneous  puncture.  The  operation  consisted  in 
passine  the  point  of  a  needle  or  small  tenotomy  bistoury  down  upon 
the  ends  of  the  bone,  and  freely  irritating  the  surfaces  at  several  points.^ 
Greoi^  F.  Sandford,  of  Davenport,  Iowa,  has  successfully  imitated 
this  practice  in  two  cases.' 

In  1850,  Dr.  William  Detmold,  of  New  York,  performed  the  ope- 
ration of  drilling  or  perforating  the  fragments  in  a  case  of  ununited 
fracture  of  the  tibia,  employing  for  this  purpose  a  large  gimlet.  He 
first  bored  two  holes  between  the  opposing  fragments,  and  then,  intro- 
ducing the  gimlet  one  and  a  half  inch  below  the  fracture,  he  penetrated 
the  tibia  upwards  and  inwards  until  he  had  traversed,  also,  the  upper 
fragment  to  the  extent  of  an  inch.  In  three  weeks  the  bone  appeared 
firm,  but  from  this  time  the  patient  was  not  seen.* 

Brainard  employs  for  this  same  purpose  a  strong  metallic  perforator, 
consisting  of  a  handle,  into  which  points  of  different  sizes  may  be  in- 
serted, and  which  have  been  hardened  so  as  to  penetrate  the  hardest 
bone  or  even  ivory  in  every  direction  easily.  The  points  are  "  some- 
what awl-shaped ;  but  more  pointed  in  the  middle  rather  than  like  a 
drill,  which  leaves  chips.*'  His  manner  of  using  this  instrument  is  as 
follows :  "  In  case  of  an  oblique  fracture,  or  one  with  overlapping,  the 
skin  is  perforated  with  the  instrument  at  such  a  point  as  to  enable  it 

Fig.  20. 


BrmiDftrd*8  perforator,  reduced  one-balf. 


to  be  carried  through  the  ends  of  the  fragments,  to  wound  their  sur- 
faces, and  to  transfix  whatever  tissue  may  be  placed  between  them. 
After  having  transfixed  them  in  one  direction,  it  is  withdrawn  from 
the  bone,  but  not  from  the  skin,  its  direction  changed,  and  another 
perforation  made,  and  this  operation  is  repeated  as  often  as  may  be  de- 
sired." Dr.  Brainard,  who  succeeded  by  this  procedure  in  a  number  of 
cases  of  ununited  fracture,  thinks  it  is  better  to  commence  in  most  cases 
with  not  more  than  two  or  three  perforations,  in  order  that  the  effect 
produced  shall  not  be  too  severe.  It  is  scarcely  necessary  to  add  that, 
afl«r  the  punctures  have  been  made,  the  limb  should  be  put  completely 
at  rest  in  appropriate  splints,  or  in  apparatus  of  some  kind. 

Mr.  Tieman  has  made  for  me  a  bone-drill  which  is  rotated  by  the 

1  Brainard,  Trans.  Amer.  Med.  Assoc.,  vol.  vii,  1864:  Prize  Essay.     Report  on 
Surgery  to  Illinois  State  Med.  Soc.,  May,  1860. 

»  Miller,  New  York  Journ.  Med.,  July,  1848,  p.  184. 

*  Sandford,  Trans.  Amer.  Med.  Assoc,  vol.  iii,  p.  855,  1850. 

*  New  York  Med.  Gazette,  Oct.  12,  1850. 
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movement  of  a  handle  upon  a  rod  or  shaft  compo&ed  of  twisted  wire, 
and  whifh  possei^ses  the  advantage  of  being  worked  with  great  facility 
and  rapidity.     Perforators  of  any  size  or  shape  may  be  fitted  to  the 

Ficj,  21. 
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The  jiut bar's  bf>ne*drill. 


shaft  at  pleasure.    In  most  cases  I  have  fonnd  Brainard's  drill  a  better 

1  list ni moot  than  my  own, 

Seraping  or  rasping  the  cnd^  of  the  bnnes  is  a  practice  which  dates 
from  a  very  early  period,  Mr,  Brodie  scraped  the  ends  of  the  bones, 
and  then  inter|M)sed  a  bit  of  lint,*  Mayor,  in  1828,  contrived  to  in* 
troduee  an  iron,  previously  lieatcd  in  boiling  water,  thrnngh  a  eanuhi, 
and  thus  brought  the  heat  to  btMr  directly  upon  tl»e  en<ls  of  the  frag- 
ments ;  and  by  repeating  the  application  several  times,  a  cure  was 
effected.^ 

Resection  of  the  ends  of  the  bones,  first  brought  into  notice  by 
White,  of  Manchester,  in  17*50,^  and  op|Tosed  by  Brodie*  as  dangerous, 
and  by  Malgaignc  regarded  as  generally  useless  or  vinnecessary,  has 
still  been  practiced  a  great  number  of  times,  witfi  mcn-e  or  lass  success. 
It  is  csjHrially  ai)plical)le  to  superficial  bones,  and  in  cases  where  the 
bones  overlap. 

RouK  pnicticed  rasection  in  one  instance,  and  then  managed  to  en- 
gage tlie  point  of  one  of  the  fragments  in  the  raedulkry  amal  of  the 
other**     1  have  sinx^eded  in  doing  the  s^me. 

White,  of  Manchester,  Henry  (Jline,  of  London,  Ilewson,  Barton, 
and  Xorris,  of  Philadelphia,  have  applied  caustics  directly  to  the  ends 
of  tlie  fragments,  after  having  exposed  them  by  a  free  incision,*  Petit 
applied  the  actual  cautery.^ 

Tying  the  fragments  together  by  means  of  metallic  ligatures  after 
a  rt^cent  fracture,  is  as  old  as  the  days  of  Hippocrates;  but  in  1805 
Horean  adopttnl  the  same  priice<lnre  in  a  case  of  uunnitcil  fracture.* 
Since  which  date  it  has  l>cen  practiced  sncces,sfuHy  by  many  surgeons. 
My  own  expricncc  confirms  the  value  of  the  method,  es|>ecially  w^hcn 
the  fragments  overlap. 

*  IJorrU,  loc.  cit,  p.  4S, 


»  Brndie,  Lond.  Mod.  Gn?i,,  July,  1831. 

'  Dk'l,  de  lUed*,  voL  xxiu,  p,  5(13. 

*  Bmdle,  New  York  Journ.|  voL  viii,  lat  «er.,  p.  133. 

»  Norm,  loc,  cit*,  p.  40.  ■  Itid.  ^  jbid 


•  Ibid. 
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E.  S.  Graillard,  of  Louisville,  Ky.,  proposes  to  secure  the  fragments 
in  place  by  means  of  a  metallic  pin.  The  instrument  which  he  em- 
ploys is  composed  of  a  steel  shaft  with  a  handle,  a  silver  sheath,  and  a 
brass  nut.  For  a  broken  femur,  the  shaft  is  six  inches  long,  its  lower 
extremity  being  constructed  like  a  gimlet,  while  two  and  a  half  inches 
of  its  upper  extremity  are  cut  for  a  male  screw,  being  intended  to 
carry  the  brass  nut.     The  sheath  is  three  inches  long. 

Through  an  incision  made  over  the  seat  of  fracture,  the  sheath,  de- 
tached from  the  shaft,  is  carried  down  to  the  bone.  The  shaft  is  then 
passed  through  the  sheath,  and  made  to  penetrate  and  transfix  the  two 
fragments;  as  soon  as  this  is  accomplished,  the  nut  is  turned  down 


FlO.  22. 


Gaillard's  instnimeDt  for  unanited  fractures. 

firmly  upon  the  top  of  the  sheath,  and  apposition  of  the  fragments  is 
thus  secured.  The  whole  instrument  is  permitted  to  remain  until  bony 
union  is  effected.* 

Finally,  having  thus  brought  rapidly  before  us  all  of  the  various 
modes  of  treatment  which  have  been  suggested  and  practiced  for  non- 
union of  broken  bones,  we  are  prepared  to  affirm  the  following  con- 
clusions, or  summary  of  what  has  l^en  our  own  practice,  and  of  what 
we  believe  ought  to  be  the  general  course  of  procedure  in  these  eases  : 

First.  Improve  the  condition  of  the  general  system. 

Second.  Remove  as  far  as  possible  the  local  impediments,  such  as 
a  separation  of  the  fragments,  local  paralysis,  local  scurvy  resulting 
from  long  exclusion  from  light  and  air,  congestions,  etc. 

Third.  Increase  the  action  of  the  tissues  immediately  adjacent  to  the 
fracture,  upon  which  tissues,  rather  than  upon  the  bone,  as  Malgaigne 
thinks,  the  formation  of  callus  depends.  A  theory  which,  as  applied  to 
old  and  ununited  fractures,  we  are  not  prepared  to  deny.  This  may  be 
accomplished  by  frictions,  and  violent  flexions  of  the  limb  at  the  seat 
of  fracture ;  possibly  in  some  measure  by  the  application  of  vesicants 
or  of  other  stimulants  to  the  skin  itself. 

Fourth.  Employ  again  compression  and  rest  for  a  period  of  from 
two  to  four  or  eight  weeks. 

Fifth.  Resort  to  the  method  recommended  by  Brainard. 

Sixth.  If  in  the  lower  extremity,  allow  the  patient  to  walk  about 
with  the  fragments  well  supported. 

Seventh.  If  the  fracture  is  not  m  tiie  femur,  and  as  an  extreme 
measure,  employ  the  seton,  or  resection. 

»  E.  8.  Gaillard,  New  York  Journ.  Med  ,  Nov.  1866. 
6 
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Where  these  measures  have  failed,  after  a  iliir  trial,  we  should  either 
abiiFidon  the  case  as  hopeless,  only  supporting  the  limb  by  sueh  ap[>a- 
ratus  as  may  be  found  mast  serviceable,  or  we  should  I'eeommeud 
amputation. 


CHAPTEK  VIL 


mcOMPLETE  FEACTURES. 


BENDING,  PARTIAL   FRACTirRES,  AND  FISSURES  OF  THE  LONG  BONES. 

i  h  Bending  of  the  Long  Bones* 

Strictly  speaking,  no  bone  can  be  much  bent  without  being  also 
more  or  less  broken,  and  tliat  whether  it  imtnodiately  and  Mpouta- 
neously  resumes  its  position  or  nut ;  fur,  if  the  bending  and  stmighten- 
ing  of  the  bone  be  rejieated  a  suffieient  nunil>er  of  times,  the  yielding 
of  the  fibres  will  become  apparent,  and  at  length  the  sepamtion  will  b^ 
complete*  The  ^tjH  of  this  series  of  flexions  was  quite  as  much  respon- 
sible i(>r  this  result  as  the  Inst,  and,  no  doubt,  performed  its  share  in 
the  prodnctinn  of  the  eomplele  fracture. 

There  could  be  no  i in  prop riety,  therefore,  in  speaking  of  a  bending 
of  the  bones  as  a  variety  of  incomplete  fmetnres,  as  I  have  done  in  the 
first  section  of  my  **  Report  on  Deformities  after  Fractures,"  made  to 
the  American  Mcilical  iVssoeiation  in  1855.* 

They  have  bei^n  called,  not  ijiappropriately,  interperiosteal  fractures, 
since  in  these  eases  the  perior^tenm  is  not  broken  ;  M,  Bland  in  thinks 
that  the  outer  and  semieurtiluginous  lamina*  of  the  bone  also  do  not 
bi*eak,  while  the  deeper  lamiuie  suffer  an  actual  disruptions^  But  it  is 
quite  as  probable  that  in  a  majority  of  cases  the  true  pathological  con- 
dition is  a  compression  of  the  bony  fibres  upon  one  side,  with  a  cor- 
responding expansion  upon  the  opposite  side,  with  only  a  slight  inter- 
stitial fracture,  too  trivial  to  be  easily  recognized  even  in  the  dissection. 
Sometimes,  as  I  have  several  times  observed  in  my  experiments  on  the 
bones  of  chickens,  wlien  t!ie  bones  are  small,  and  tlie  bending  is  near 
the  centre  of  the  shaft,  the  whole  of  the  laminae  on  the  side  of  the  retir- 
ing angle  jiroduced  by  the  Ijcndiiig  are  doulded  in,  or  indented  toward 
the  hollow  of  the  boue,  so  that  the  fifjres  on  the  side  of  the  salient 
angle  are  not  even  stretclied,  and  mnch  lessi  broken.  In  such  castas, 
tlie  interstitial  disruption^  if  it  exists  at  all,  and  I  think  it  does,  first 
takes  jdace  in  tlie  dec|ier  layers  of  the  retiring  angle. 

I  might,  therefore,  ft'cl  justified  in  continuing  to  call  these  cases  par- 
tial fractures,  or,  jxjrhaps,  interstitial  iVaetu res,  but  I  believe  that  the 
whole  subject  will  be  rendered  more  intelligible  if  I  call  them  simply 


J  U|K  cit,,  pp.  4-n-422, 

'  Mttrkham's  Oh*,  on  the  Surg.  Pruciicc  of  PuriB,  London  Med.-Cbir,  Rev.,  vol, 
xxxiVf  p.  473,  184  L 
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bending  of  the  bones,  as  distinguished  from  those  other  and  more  pal- 
pably partial  fractures  of  which  I  shall  speak  presently. 

1.  Bending  with  an  immediate  and  spontaneous  restoration  of  the  bone 
to  its  original  form, — The  possibility  of  this  accident,  to  which,  how- 
ever, surgical  writers  have  hitherto  made  no  distinct  allusion,  is  ren- 
dered certain  by  the  following  experiments : 

Experiment  1. — July  16,  1857.  I  bent  the  tibia  of  a  Shanghai 
chicken,  four  weeks  old,  at  about  the  middle  of  the  bone.  It  was  bent 
to  an  angle  of  quite  twenty-five  degrees,  but  it  was  not  felt  or  heard 
to  break.  It  immediately  and  spontaneously  resumed  the  straight  po- 
sition. 

July  18,  two  days  after  the  bending,  I  dissected  the  limb,  and  found 
no  trace  of  the  injury,  either  within  or  without  the  bone,  unless  I  ex-' 
cept  a  very  minute  blood-clot  in  the  centre  of  the  shaft. 

Uxpefnment  2. — I  bent  the  leg  of  a  chicken,  four  weeks  old,  at  the 
same  point  and  to  the  same  degree.  It  immediately  resumed  the 
straight  position. 

Dissedion  after  two  days.  Nothing  abnormal  except  a  small  blood- 
clot  in  the  centre  of  the  bone,  and  a  slight  disorganization  of  the 
medulla. 

Experiments  3  and  4. — Bent  both  legs  of  a  chicken,  four  weeks  old, 
at  the  same  point  and  in  the  same  manner.  They  immediately  re- 
sumed their  positions. 

Dissection  after  two  days.  No  lesions  or  morbid  appearances  which 
I  could  detect. 

Experiments  5  and  6. — Bent  both  wings  of  a  chicken  four  weeks  old. 
Bent  the  right  wing  to  an  angle  of  thirty-five  degrees.  I  did  not  feel 
them  break.     Both  resumed  their  positions  spontaneously. 

Dissedion  after  br.o  days.     No  lesions  or  other  morbid  appearances. 

Experiment  7. — July  16, 1857, 1  bent  the  leg  of  a  Shanghai  chicken, 
five  weeks  old,  below  the  knee  and  about  the  middle  of  the  bone.  It 
was  bent  to  an  angle  of  about  twenty-five  degrees,  but  the  bone  was 
not  felt  or  heard  to  break.  It  immediately  and  spontaneously  resumed 
the  straight  position. 

July  20,  four  days  after  the  bending,  I  dissected  the  leg,  but  could 
not  discover  any  trace  of  the  injury,  except  that  there  was  a  very  mi- 
nute ossific  deposit  in  the  centre  of  the  bone  at  the  point  at  which  I 
suppose  it  to  have  been  bent. 

Experiment  8. — July  16,  1857,  I  bent  the  right  leg  of  a  Shanghai 
chicken,  five  weeks  old,  at  the  same  point  as  in  the  first  experiment, 
and  to  the  same  extent.  The  bone  did  not  seem  to  break,  but  it  im- 
mediately and  spontaneously  resumed  the  straight  jwsition. 

Dissection  after  four  days.  Nothing  appc^ared  to  indicate  the  seat  of 
the  bending  except  a  small  clot  of  blood  in  the  centre  of  the  shaft. 

Experiment  9. — Bent  the  leg  of  a  chicken,  six  weeks  old,  in  the 
same  manner  and  to  the  same  degree  as  in  the  other  examples.  It  re- 
sumed its  position  spontaneously. 

Dissection  after  ten  days.  No  evidence  of  injury  of  any  kind  ;  the 
bone  being  sound  and  straight. 

These  experiments  were  made  in  connection  with  others  to  which. 
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more  especial  reference  will  hereiifter  be  marie.  They  are  seleetecl,  and 
constitute  the  whole  rnmiber  of  those  in  which  I  did  not  feel  the  l)c>ne 
break  or  crack  niulcr  my  fingers.  In  every  instance  the  bi>ne  sprung 
back  ini mediately  and  s[)antaneously  to  its  natnnil  form.  In  no  in- 
stance conld  I  afterward  diswver  any  trace  of  lesion  or  sign  indicating 
the  point  at  which  the  hone  had  been  lient  before  drs^ction,  nor  did 
dissection  itself  di^selose  anything  but  the  most  iuconi^idemble  marks, 
and  that  in  but  three  examples. 

I  infer,  therefore,  not  ft»rgetting  the  caution  with  which  the  conclu- 
sions f  mm  all  soeh  ex|>i:>rimeiit8  onght  to  be  applied  to  similar  accidents 
upon  the  hnman  skeleton,  that  whenever  the  bones  of  healthy  infantB 
have  been  slightly  bent  and  not  broken,  they  will,  probably,  in  most 
cases,  unless  prevented  by  c^uise^  foreign  to  the  bones  themselves,  spi>n- 
tanconsly  and  immediately  resume  their  position,  and  that  no  sign  will 
remain  to  indicate  that  a  bending  has  ocrurrcHh  The  accident  v,  dl  not 
be  recHjgnized,  and,  as  a  farther  inference,  this  bending  does  not  Ix'long 
to  that  class  of  cases  of  which  I  shall  next  speak* 

2.  BemUnfj  without  immediafe  and  ftpottfanrntts  rrMorathn  of  (he  btme 
to  Its  orif/incd  form. — *'  Dethleef,  believing  that  he  had  broken  the  two 
bones  of  the  leg  of  a  dog,  f  jtind  the  fibula  bent  without  a  fracture. 
Similar  results  were  obtained  by  Dnhamel  upon  a  lamb ;  by  Troja 
npon  a  pigeon  ;  and  I  have  myself  twice  suceeedetl  in  l>ending  the 
fibula  wlule  breaking  the  tibia.  The  possibility  of  simple  curvature 
is  then  not  contestable"  {the  writer  means  to  say  that  the  j)os$>ibility 
of  a  simple  curvature  rcnutinhu/  pt^rinnnent/t/  bent  is  not  contestable), 
**  but  we  must  observe  that  they  have  never  been  ol>tained  extjept  upon 
young  animals,  anfl  that  they  have  hnen  unable  to  maintain  themselves 
permjuiently  except  t!n\>ugh  the  aid  of  a  fracture  and  displacement  of 
a  ncigldiori ug  bone;  and  there  is  a  wide  difference  l>etw<^n  these  and 
thf*se  [vretended  curvatui'es  which  some  believe  they  have  soon  in  man, 
in  which  tlie  curved  bone  maintains  itself^  and  resists  perfect  reduction 
Tintd  the  frat'ture  is  complete/'^ 

In  this  single  paragraph  ^lalgaigne  seems  to  have  given  a  fair  sum- 
mary of  the  testimony  npon  this  point.  With  the  exception  of  these 
and  a  few  other  similar  examples,  some  of  which  I  think  I  have  ob- 
s^rvefl  myself,  where  one  of  the  bones  of  the  forearm  has  been  broken 
and  the  other  bent,  I  know  (*f  no  well -attested  cases  of  a  |>t*rmanent 
bending ;  using  the  term  bending  in  a  sense  distinguished  from  a  [)ar- 
tial  fmcture. 

If,  ill  numerous  cases  mentioned  by  surgical  %vriter?),  there  has  st^med 
to  be  probable  evidence  that  the  permanent  bending  was  unaecompanieil 
with  fracture,  there  Iuls  always  been  wanting,  so  far  as  I  know,  the  pasi- 
tive  evidence  of  dissection.  Tlic  exam  pit"  of  jiartisd  fracture  mentiontxl 
!>y  Fergusson,  and  re[n'esentcd  by  a  drawing,  is  described  as  having 
also,  "toward  the  lower  extremity,  a  sliglit  indentation  and  curve/' ^ 
This  was  the  radius  of  a  chihl;  hut  liow  long  the  child  survived  the 


1  Tniit^  des  Frac,  etc.,  pur  L*  F.  Mtil^Hifine,  lom,  i,  p»  48 
^  Practical  Surgery,  by  Wi Ilium  Fcrgusson,  4ili  Am.  ed., 
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Case  meDtioned  by 
FerguasoD. 


accident;  and  what  was  the  condition  of  the  uhia^  we  are  not  informed. 
The  observations  made  by  Jurine,  of  Geneva,  in  Switzerland/  by 
Barton^  and  Norris,'  of  Philadelphia,  all  fail  to  furnish 
any  such  conclusive  evidence  of  the  correctness  of  their 
own  views.  Norris  says  that  "  Thierry,  of  Bordeaux, 
Martin,  and  Chevalier,  had  all  met  with  and  published 
cases  of  this  kind  prior  to  the  appearance  of  Jurine's 
paper  (in  1810),  the  former  of  whom  asserts  that  Haller, 
in  experimentinfir  upon  the  subject,  had  been  able  satis- 
&ctorily  to  produce  the  same  accident  in  young  ani- 
mals.'' For  myself,  I  cannot  say  how  much  confidence 
we  ought  to  place  in  these  assertions  of  Thierry,  Martin, 
and  Chevalier,  having  never  seen  the  papers  referred 
to;  but  since  Dr.  Norris  has  neglected  to  inform  us 
whether  any  dissections  were  ever  made,  we  shall  not 
be  expected  to  regard  their  testimony  as  conclusive. 

With  the  qualifications  now  made,  Gibson  was  more 
nearly  right  when  he  said,  "  Dupuytren  and  Dr.  John 
Rhea  Barton  have  each  furnished  accounts  of  bent  bones. 
There  are  no  such  injuries,  however,  in  my  opinion ; 
such  ca.ses  being,  in  reality,  partial  fractures  from  which 
deformities  result  upon  the  same  principle  that  a  piece  of  tough  wood, 
like  oak  or  hickory,  if  broken  half  through,  may  be  inclined  to  one 
side  and  shortened,  although  still  held  together  by  interlocking  of 
fibres.  Many  specimens  in  my  cabinet,  and  in  the  Wistar  Museum, 
attest  the  accuracy  of  this  assertion."* 

In  my  own  experiments  upon  the  chicken,  the  bones  uniformly  re- 
sumed their  original  position  as  soon  as  the  restraining  force  was 
removed,  unless  a  fracture  occurred,  and  this  notwithstanding  the 
bones  were  l)ent  quite  abruptly  and  to  an  angle  of  twenty-five  degrees. 
Certainly,  if  the  bones  of  children  may  be  bent  during  life  and  be 
made  to  retain  this  position  without  a  fracture,  then  the  same  thing 
might  be  done  upon  the  bones  of  children  recently  dead,  and,  by  suc- 
cessful experiments,  this  long-agitated  question  might  be  easily  and 
forever  put  to  rest. 

It  will  be  understood  that  our  observations  are  confined  to  the  long 
bones.  That  the  flat  bones,  and  especially  the  bones  of  the  cranium, 
in  childhood,  may  be  indented  by  blows,  and  remain  in  this  condition, 
is  undeniable.  Scultetus  says  he  had  seen  "  the  skull  pressed  down  in 
children,  without  a  fracture,  so  that  those  who  touch  or  look  upon  it 
can  perceive  a  small  pit,"*  and  it  has  been  mentioned  by  many  writers 
since,  and  perhaps  before  his  day.  I  have  myself  published  two  ex- 
amples of  it  in  the  second  volume  of  the  Buffalo  Medical  Joumaly^  and 
since  the  date  of  that  publication  I  have  met  with  others. 


Journ.  de  Corvisart  et  Boyer,  torn,  xx,  p.  27S,  etc. 

Philn.  Med.  Recorder,  1821. 

Phila.  Med.  Journ.,  vol.  xxix,  p.  233,  1842 

Institutes  and  PrMctice  of  Surgery,  l>y  Wm.  Gibson,  Phila.,  1841,  vol.  i,  p.  264. 

The  Chirurgeon's  Storehouse,  by  Johannes  Scultetus,  1674,  p.  126. 

Up.  cit ,  p.  847,  1846,  Cases  1  and  2. 
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{  2.  Partial  Fracture  of  the  Long  Bones. 

1.  Partial  Fracture  irith  ImmaUafe  and  Spontaneom  Restoration  of 
the  Bone  to  Ujs  Original  Fqrm. — No  writer  seetiis  to  have  given  any 
special  attenfioii  to  the  ibrm  of  fraoture  now  under  eonsidemtion,  al- 
though its  existetiee  a|>pears  to  have  been  oceasiot^a Uy  recognized.  In 
the  ease  reported  by  Camper,  in  1765,  of  a  partial  fractnre  of  tlie  tibia, 
the  bone  had  regained  its  natural  form,  but  whether  iramediately  after 
the  accident  occiirrctl^  or  at  a  hiter  period,  I  am  not  able  to  learn.* 
Jurine,  Gulliver,  and  otlicrs,  have  uuticed  a  gradual  straightening  of 
the  bone  after  a  partiid  fracture,  so  tliat  its  complete  restoration  luis 
been  acconiplislied  after  several  weeks  or  months ;  but  this,  ahhough 
partly  due  to  the  same  canse  which  produces  occasionally  an  immediate 
rcsttiration,  namely,  its  elasticity,  is  in  part  also  due  to  other  causes, 
and  will  be  more  properly  considered  under  the  next  division  of  partial 
fractures. 

Says  Malgaigne:  **  Finally,  at  other  times  the  fracture  takes  place 
without  opening  and  without  curvature:  the  only  sign  which  one  can 
reeognixc  is  a  yielding  of  the  bone  under  the  pressure  of  the  finger, 
at  the  point  of  fractnre ;  yet  upon  tlie  living  subject  we  may  see  the 
same  symptom  pertain  to  complete  and  simple  frtuinrcs  without  dis- 
plaecmcnt/^* 

In  the  following  report  of  one  of  M.  Bland in\s  clinics  the  accident 
is  descriljed  a  little  more  distinctly  :  **  In  some  cases  of  fracture  of  the 
clavicle  occurring  about  the  middh*  of  the  botie  in  young  subjects,  dis- 
placement of  the  fragments  rh>es  imt  immediately  take  place, thus  giving 
rise  to  a  risk  of  an  error  in  diagnosis,  by  wliich  the  ultimate  probability 
of  a  cure  is  diminished.  A  lad  seventeen  ycai^  of  age  wixs  rt^ccntly 
admitted  into  the  HAtcl  Dicu,  under  tlie  care  of  M.  Blandin,  having, 
a  few  days  previously,  fallen  upon  one  of  his  comrade^s  while  playing 
with  him,  when  he  instantly  experieneetl  pain  and  a  cracking  sensation 
about  the  middle  of  the  Ici^  clavicle,  where  there  soon  formed  a  tn nior, 
which  increasing,  induced  him  to  enter  the  hospital.  On  examination, 
the  swelling  was  f(jnnd  to  occupy  the  middle  of  the  clavicle ;  it  wns 
about  as  large  as  half  a  hen's  egg,  ovoid  in  shape,  well  circumscrilx*d, 
colorless,  and  hard,  but  sensible  to  presstire.  There  was  not  any  de- 
formity of  the  shoulder,  nor  any  almormal  mtxlification  of  the  axis  of 
the  bone,  to  indicjUe  the  existence  of  a  fracture;  anti  although  the  dif- 
ferent movementH  of  the  arm  caused  pain  in  the  shoulder, yet  they  could 
be  made  witliout  murh  difficulty* 

*' The  symptiims  in  this  case  would  lead  to  the  belief  that  it  was  a 
case  of  simple  periostitis,  caused  by  external  violence;  but  M.  lilandin 
at  once  decide<l  that  there  exist ef I  a  fhictnre  of  the  l)otie,  having  seen 
a  similar  ease  previously  at  the  hosjiital  Beaujon,  where  the  tumor  was 
treated  as  traumatie  periostitis,  the  jiaticnt  merely  nuTving  his  arm  in 
a  slings  until,  by  a  sudden  movement  of  the  limb,  disj>lacement  of  (he 
fi*agmeuts  was  prodncwlj  and  clearly  demonstratetl  the  existence  of  a 


'  KwHys  «nd  Obs.  Phys.  nnd  Lit.  ol  Soc.  of  Edinburgh,  vol.  ill,  p.  6*27- 
■  Op,  cit.,  torn,  i,  p.  50. 
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fracture.  A  second  case  occurring  soon  afterward,  M.  Bland  in  profited 
by  the  experience  gained  from  the  preceding,  and  by  moving  the  frag- 
ments of  the  broken  clavicle  on  each  other,  obtained  motion  and  crepi- 
tus. Still  these  indications  were  not  so  clear,  that  M.  Maijolin  could 
diagnosticate  a  fracture;  he  was  of  opinion  that  the  case  was  one  of  ex- 
ostosis, probably  syphilitic,  and  the  crepitus,  he  believed,  depended  on 
an  erosion  of  the  osseous  surface.  In  consequence,  the  patient  was  left 
to  himself,  until  a  movement  of  the  arm  gave  proof  of  the  fracture  by 
the  displacement  of  the  broken  portions  of  the  bones. 

"  Two  other  cases  occurring  in  young  subjects  have  been  admitted 
since  in  the  H6tel  Dieu,  under  the  care  of  M.  Blandin,  one  of  whom 
was  purposely  left  without  surgical  assistance,  while  Desault's  bandage 
was  applied  to  the  other.  The  former  soon  showed  evidence  of  con- 
secutive displacement;  the  latter  was  cured  without  any  deformity  fol- 
lowing.   * 

"  Tne  surgeon  may  diagnose  a  fracture,  without  displacement  of  the 
middle  portion  of  the  clavicle,  when  a  circumscribed  tumor  forms  in 
that  part  of  young  subjects,  consecutive  on  a  fall  on  the  shoulder,  and 
motion  of  the  fragments,  with  crepitus,  can  be  detected,  there  not  being 
any  syphilitic  taint  in  the  constitution."* 

The  following  examples,  which  have  come  under  my  own  observa- 
tion, will  illustrate  more  completely  the  usual  history  and  symptoms 
of  these  cases : 

A.  B.,  aged  three  years,  fell  from  the  sofa  upon  the  floor,  striking, 
it  is  thought,  on  her  right  shoulder.  Two  days  after  this,  she  fell 
again,  and  then  for  the  first  time,  Mr.  B.  noticed  the  deformity.  She 
was  brought  to  me  three  days  after  the  second  fall.  There  existed 
then  a  round,  smooth  projection  at  the  outer  end  of  the  middle  third 
of  the  clavicle.  It  felt  hard,  like  bone.  The  line  of  the  clavicle  was 
not  changed.  I  advised  a  handkerchief  sling,  simply  to  steady  and 
support  the  arm.  Seven  months  after  the  accident,  she  fell  sick  and 
died.  The  projection  continued  at  the  time  of  death,  only  slightly 
diminished. 

H.  S.,  aged  six  years,  was  thrown  from  a  horse,  partially  breaking 
his  left  clavicle,  near  its  middle.  Dr.  Sprague,  of  Buffalo,  was  em- 
ployed. The  projection  in  front  was  for  several  days  very  apparent,  and 
was  examined  by  myself  at  Dr.  Sprague's  request.  The  bone  did  not 
seem  to  be  out  of  line.  Five  years  after  the  accident,  I  examined  the 
lad,  and  could  not  find  any  trace  of  the  original  injury. 

September  25,  1855.  Mrs.  T.  C.  brought  to  me  her  infant  child, 
then  but  two  weeks  old.  Upon  the  left  clavicle,  at  a  point  a  little 
nearer  the  acromion  process  than  the  sternum,  was  an  oblong  swelling, 
three-quarters  of  an  inch  in  length,  smooth  and  hard  like  callus ;  the 
skin  was  not  reddened,  nor  tender.  There  was  no  motion  or  crepitus, 
and  the  line  of  the  axis  of  the  bone  was  perfect.  The  mother,  who  had 
been  put  to  bed  by  a  midwife,  tiiinks  the  injury  occurred  in  the  act  of 
birth,  although  she  did  not  notice  the  swelling  until  a  week  after. 


*  Am.  Journ.  Med.  Sci.,  vol.  xxxi,  p.  473,  from  Journ  de  M6d.  ctChirurg.  Prat., 
July,  1S42. 
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October  20.  Nearly  one  month  later,  I  found  no  change  in  the  con- 
dition of  tlie  Ixine;  the  liard  lump  remained,  bnt  it  was  still  entirely 
free  from  tetuleniess,     I  have  not  seen  the  child  since. 

An  infant  boy,  three  years  old,  fell,  August  12,  1867,  from  the 
hands  of  the  nurse*  The  child  cricdj  but  the  point  of  injury  was  not 
detected  until  the  third  or  fotuth  day,  although  the  mother  examini^l 
the  shoulders  and  neck  carefully  at  tlie  time.  She  h  quite  certain 
that  if  any  swcllin|j:  or  diso^loratlon  hatl  l>een  present,  she  would  have 
eeen  it  then,  or  on  the  subsequent  days,  while  washing  and  dressing  the 
child.  When  first  seen  it  was  very  distinct,  but  not  so  large  as  at 
present. 

August  19*  The  child  was  brought  to  me,  A  little  to  the  sternal 
side  of  the  middle  of  the  right  clavicle  there  %vas  an  oblong  node-like 
swelling,  of  the  size  of  the  half  of  a  pigeon's  egg,  hard,  smooth,  and 
feeling  tike  bone;  there  was  no  discoloration  or  swelling  of  the  integti- 
raeutsj  no  crepitus  or  motion;  the  line  of  the  clavicle  seemed  nearly  or 
quite  unchanged. 

I  have  not  noticed  this  variety  of  accident  in  any  other  bone  except 
the  clavicle,  yet  it  is  nVit  improbable  that  it  happens  occasionally,  and 
perhaps  quite  as  often,  in  other  long  bones,  but  that  its  existence  is  not 
elsewhere  so  easily  recognized. 

Of  one  hundred  and  Jbrty-two  fractures  of  the  clavicle  rccoi\led  by 
me,  twenty-nine  were  partial  fractures;  and  of  thc^c  at  Ie;ist  six  were 
spontaneously  and  immediately  restored  to  their  natund  axes. 

In  explanation  of  the  tact  that  hosj>ital  surgeons  have  not  oljserved 
so  large  a  proportion  of  partinl  fractures  of  the  clavicle,  it  must  be  stated 
that  most  of  these  cases  of  partial  fracture  were  drawn  from  private 
practice.  Accidents  of  this  class  may  be  often  met  with  in  dispensariej*, 
but  they  are  seldom  found  in  hospitals. 

ETperimenL — In  fourteen  experiments  upon  the  bones  of  chickens, 
a  partial  fracture,  wifh  immediate  and  spontaneous  restomtiun,  has 
ocenrred  bnt  once.  In  nine  of  these  cases  the  bones  were  ordy  Iwnt, 
and  in  five  they  were  partially  broken;  an  immediate  restoration  has 
occurred,  thereflire,  in  one  case  out  of  tive  of  (nirtinl  fmcture;  while  in 
my  reported  examples  of  partial  fmcture  of  the  clavicle  it  has  been 
noticcil  about  once  in  eveiy  lliree  or  four  cases.  The  following  xb  the 
ex  I  *er  i  m  e  n  1 1 1  >  w  h  i  ch  I  I  ui  v  c  re  fe  r r cd  : 

I  produced  a  partial  fracture  of  the  tibia  in  a  chicken  six  wwks  old. 
The  fracture  w*as  near  the  middle  r>f  the  bone.  I  ielt  it  break  under 
my  finger;  but  on  removing  tlie  pres.sure,  it  immediately  and  spon- 
taneously resumed  the  straight  position, 

I  ilissectcd  the  limb  on  the  tenth  day.  The  line  of  the  axis  of  the 
bone  was  perfect;  but  on  the  fractured  side  was  a  ntxle-like  enlarge- 
ment, sultiriejit  to  be  distinctlv  felt  and  seen  before  the  soil  parts  wei^ 
removed. 

rat}mto(jy,—\i\  no  case,  except  in  my  single  exj>eriment  \x\ion  die 
bone  of  a  chicken,  has  the  actual  condition  been  determined  by  dis- 
section, and  if  any  question  has  existed  lieretofore  as  to  the  possibility 
of  an  immediate  and  s]Kmtaneous  restoration  after  a  partial  fmcture, 
this  experiment  ought  to  decide  it  in  the  affirmative;  but  then  the  first 
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nine  experiments  already  quoted  have  shown  that  a  mere  bending  with 
immediate  restoration  leaves  no  such  traces  or  signs  as  have  been  de- 
scribed as  following  these  accidents.  We  have,  therefore,  the  negative 
argument  that,  since  a  bending  with  restoration  leaves  no  signs,  these 
examples,  reported  by  myself  and  others  as  having  occurred,  and  as 
having  been  followed  by  a  node-like  swelling,  etc.,  must  have  been 
partial  fractures.  Moreover,  in  one  of  the  cases  of  immediate  restora- 
tion reported  by  Blandin,  there  was  a  feeble  crepitus ;  and  in  another, 
the  subsequent  displacement  proved  the  correctness  of  his  diagnosis. 

We  conclude,  then,  that  these  are  examples  of  partial  fracture,  but 
that  the  number  of  bony  fibres  which  have  given  way  are  too  incon- 
siderable, as  compared  with  those  not  broken,  to  affect  materially  the 
elasticity  of  the  bone. 

Diagnosis. — The  diagnosis  will  depend  somewhat  upon  the  history 
of  the  accident  as  well  as  upon  the  present  symptoms.  In  no  instance, 
where  I  could  ascertain  the  cause,  have  I  known  an  incomplete  frac- 
ture of  this  variety  produced  by  any  other  than  an  indirect  blow ;  and 
where  the  clavicle  has  been  the  seat  of  the  fracture,  the  counter-blow 
has  been  received  upon  the  end  of  the  shoulder.  The  fact  possesses, 
therefore,  equal  significance  in  its  relation  to  either  of  the  varieties  of 
partial  fracture;  but  in  the  case  of  a  partial  fracture  with  a  permanent 
curvature,  the  diagnosis  would  be  complete  without  the  history,  while 
in  this  case  it  might  not  be,  and  a  knowledge  of  the  manner  in  which 
the  accident  occurred  would,  therefore,  be  of  great  importance. 

The  signs,  then,  after  a  knowledge  of  the  fact  that  a  blow  has  been 
received  upon  the  shoulder,  are  a  node-like  swelling  upon  the  anterior 
or  upper  face  of  the  clavicle,  generally  in  its  middle  third,  this  swell- 
ing being  hard,  smooth,  oblong ;  the  skin  only  slightly  or  not  at  all 
swollen  or  tender,  and  in  no  way  discolored,  as  it  would  have  been 
had  the  swelling  upon  the  bone  been  the  result  of  a  direct  blow,  and 
the  line  of  the  axis  of  the  bone  unchanged.  I  have  never  detected 
motion  or  crepitus  at  the  point  of  injury,  yet  we  have  seen  that  Blandin 
was  able  to  detect  both  in  one  instance ;  nor  has  it  ever  occurred  to 
me  to  see  the  swelling  upon  the  bone  until  two  or  three  days  after  the 
injury  was  received.  We  are  not  likely,  therefore,  to  recognize  this 
accident  immediately  after  its  occurrence. 

TreatTnent — In  the  case  of  the  clavicle,  neither  bandages,  slings, 
compresses,  nor  lotions,  can  be  of  much  service.  Yet  no  harm  can 
arise  from  employing  a  simple  sling  and  roller  to  confine  the  arm; 
and  it  is  always  proper  to  enjoin  some  degree  of  care  in  using  the  arm 
of  the  injured  side.  The  consolidation  will  be  speedily  accomplished, 
and  after  a  time  the  ensheathing  callus  will  wholly  disappear. 

If  a  similar  accident  should  occur  in  any  other  of  the  long  bones, 
as  retentive  and  precautionary  means,  splints  ought  to  be  applied,  at 
least  for  a  few  days. 

2.  Partial  Fracture  without  immediate  and  spontaneous  restoration  of 
the  bone  to  Us  natural  form, — The  causes  of  this  accident  are  the  same 
with  those  which  produce  simple  bending,  or  partial  fracture  with  im- 
mediate and  spontaneous  restoration,  from  which  latter  they  differ  prob- 
ably in  the  greater  extent  of  the  bonj  lesion.     Perhaps,  also,  tliey  dvS^t 
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sometimes  in  the  jiwulinr  farm  nnd  decree  of  the  denticulation  iit  the 
seat  of  the  fracture ;  in  eotitiei|ueiice  of  whieh  an  antagonism  of  tJic  fibres 
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^  takes  place,  prev^'nting  a  restoration  of  the  bone  to 

/  its  original  form, 

J  They  eoastitiite  a   large   majority  of  those   ex- 

M^  amples  of  partial  fracture  whit^i  come  under  our 

B!  oUservatiou    in    the  various   long  bonei?.      In    one 

^^  hiuidretl  and  forty-two  fraetures  of  the  elavielcj  it 

lias  been  observwl  by  me  twenty  times.  In  two 
hnotlred  and  nine  fraetnres  of  tlic  radius  and  ulna, 
it  has  oeeinTe^l  twelve  times.  Similar  examples  are 
met  with,  but  much  more  rarely  in  the  humeruSj  ribs,  femur,  tibia,  and 
fibuku 

Very  few  surgeons  have  spoken  of  partisd  fraetnres  in  the  elaviele, 
while  J  urine,  Syme,  Liston,  Miller,  Xorns,  and  many  others,  have 
deelarerl  that  it  is  much  mt^re  fruquent  in  the  bones  of  the  forearm 
than  elsewhere.  This  does  not  agree  with  my  experience,  according  to 
which  it  (jcenrs  often er  iu  the  clavicle  than  in  the  forearm  ;  a  discrep- 
ancy which  I  cannot  very  well  cxplaiii,  exce|>t  hy  supposing  that,  in 
tlie  case  of  the  clavicle,  the  accident  has  either  been  overkfokiHl  en- 
tirely or  misapprehended.  Bland  in,  who,  we  have  seen,  has  reported 
five  cast^  of  partial  fracture  of  the  clavicle  with  immediate  restonuion, 
states  distinctly  that  in  two  of  these  cases  distinguished  surgeons  of 
HApital  Hcaujon  and  Hotel  Dieu  failed  tt)  recognize  it. 

Says  Turner:  ^'Thc  next  I  shall  descend  to  is  that  of  the  clavicle 
or  collar-bone,  whicli  I  have  fouinl  the  most  frequently  overlooked, 
think,  of  any  other,  till  it  Inis  been  son  retimes  too  late  to  remedy,  es^ 
I>ecaally  among  the  children  of  poor  people;  for,  though  they  find  tliese 
little  ones  to  wince,  scream,  or  ctTj  upon  the  taking  off  or  putting  on 
their  clothes,  yet,  seeing  that  they  snlfer  the  handling  of  tlieir  wrists 
and  arms,  though  it  be  with  pain,  th<T  suspcil  only  some  spniin  or 
wrench^  tliat  will  go  away  of  itself^  without  regarding  anything  further 
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or  looking  out  for  help;  whereas,  this  fracture  discovers  itself  as  easily 
as  most  others.  For  not  only  the  eye,  in  examining  or  taking  a  view 
of  the  part,  may  plainly  perceive  a  bunching  out  or  protuberance  of 
the  bones  when  the  neck  is  bared  for  that  purpose,  with  a  sinking 
down  in  the  middle  or  on  one  side  thereof,  which  will  be  still  more 
obvious  on  comparing  it  with  its  fellow  on  the  other  side ;  but  when 
it  is  more  obscure,  and  the  bone,  as  it  were,  cracked  only — ^a  semi' 
JradnrCy  as  we  say — yet,  by  pressing  hard  upon  the  part,  from  one 
extremity  to  the  other,  you  will  find  your  patient  crying  out  when 
you  come  upon  the  place ;  and  by  your  fingers,  so  examining,  some- 
times perceive  a  sinking  farther  down,  with  a  crackling  of  the  bone 
itself.'^' 

Erichsen,  who  regards  all  of  these  cases  as  mere  bondings  of  the 
bones,  remarks  that  it  "  most  commonly  occurs  in  the  long  bones,  es- 
pecially the  clavicle,  the  radius,  and  the  feraur.'*^  He  says,  moreover, 
'*  Fracture  of  the  clavicle  in  infants  not  unfrequently  occura,  and  is 
apt  to  be  overlooked.  The  child  cries  and  suffers  pain  whenever  the 
arm  is  moved.  On  examination,  an  irregularity,  with  some  protuber- 
ance, will  be  felt  about  the  centre  of  the  bone."^  The  reader  will  not 
fail  to  recognize  in  these  symptoms  the  incomplete  fracture  of  which 
we  are  now  speaking,  although  Erichsen  evidently  believes  them  to  be 
examples  of  complete  fracture. 

In  addition  to  this  testimony  as  to  the  frequency  of  these  fractures. 
in  the  clavicle,  I  will  only  mention  that  Johnson,  in  his  review  of 
Markham's  Observations  on  the  Surgical  Practice  of  Paris,  says  that 
"  many  surgeons  have  noticed  the  incomplete  fracture  of  the  clavicle, 
as  of  other  bones,  which  takes  place  in  the  young."* 

Pathology, — The  following  experiment  will  assist  in  the  elucidation 
of  this  point  of  our  subject : 

Experiment. — I  bent  the  leg  of  a  chicken  five  weeks  old.  It  cracked 
under  my  fingers,  and  remained  bent.  Having  waited  a  few  seconds, 
and  finding  that  it  was  not  restored  to  position,  I  pressed  upon  it  and 
made  it  straight.     The  chicken  walked  off  without  any  limp. 

On  the  fourth  day,  before  dissection,  the  bone  looked  as  if  it  was 
still  bent;  but  on  removing  the  soft  parts,  the  line  of  the  axis  of  the 
bone  was  found  to  be  straight.  The  areolar  tissue  under  the  skin  was 
infiltrated  with  lymph,  which  was  most  abundant  near  the  fracture,  and 
gradually  diminished  toward  each  extremity  of  the  limb.  This  effusion 
was  confined  almost  entirely  to  the  front  of  the  limb,  or  to  that  side 
which  had  been  broken,  and  constituted  the  greater  part  of  the  enlarge- 
ment, which  I  had  noticed  before  the  dissection  was  commenced,  and 
which  then  felt  like  bone. 

On  the  front  of  the  bone,  also,  underneath  the  periosteum,  there  was 
a  loose,  honeycomb  deposit  of  ensheathing  callus,  about  one  line  in 
thickness,  and  extending  upwards  and  downwards  about  half  an  inch. 


*  Art  of  Surpery,  by  Daniel  Turner,  London.  1742,  vol.  ii,  p.  255. 

«  Science  and  Art  of  Surgery,  Phila.  ed.,  1864,  p.  180. 

»  Op  cit.,  p.  206. 

<  Lond.  Med.-Chir.  Rov.,  vol.  xxxiv,  p.  474,  1841. 
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Fio.  26. 


This  callus  siirrouiitlod  the  hone  in  three-foiirtlis  of  its  circumference  d 
but  there  was  do  callus  on  its  posterior  surfm-e.     It  was  also  deficient 
exactly  ahing  tlie  line  of  fm(^ture,  in  front  and  on 
the  sides,  in  eoiisequeiiee  of  wliieh  an  obi ii^ne  groove 
remained,  indicating  the  seat  of  the  fmeture. 

In  three  other  experSnieuts,  the  particulars  of  ^ 
whieh  are  detailetl  in  the  earlier  editions  of  this  I 
book,  simihir  results  were  obtained* 

So  early  as  the  year  1673,  a  dissection  made  by 
G laser  denionstrated  iueontestably  the  existence  of 
partial  fractures  in  the  shai'l,  and  in  the  direction 
of  the  diameter  of  long  bones/  Camper,  in  1765,1 
again  described  a  spcH-inuMi  whieh  he  had  seen  ;'  and 
Bonn,  in  178*?,  added  a  third  positive  observation  ^ 
M,  Giniele  is^  therefore,  in  error  when  he  ascribes 
to  Cani[>aignae  the  credit  of  having  lirst  proven  by 
dissection  tlieir  existenee,  in  a  pajx^r  conununic-atea-J 
to  the  Academy  of  Medicine  at  Paris,  in  l?s2(>. 
Campaiguae,  however,  seems  to  have  been  the  first 
who  descrihed  veiy  part icn far ly  the  condition  of  this 
f rac t u  i-e .  II e  h as  itto rde(  1  t he  h  ist ory  a n  d  1 1  issect ion 
of  two  lipases,  one  of  which  occurred  in  tlie  fibula,  and 
one  in  the  tibia.  The  first  of  these  cases  was  a  girl 
twelve  years  old,  who  survived  the  accident  jnst 
eiglit  weeks.  The  fracture  liad  recurred  near  the 
mi<hlle  of  the  bone,  and  upon  the  interior  and  in* 
tcrnal  side;  in  which  direct i(Ui,  resting  against  the 
tibia,  tlic  bnne  was  found  inclined.  "  The  bony 
fibres  had  been  broken  at  different  lengths,  almi^ist 
exactly  like  what  takes  phiec  in  the  branch  of  a 
tree  which  has  been  ])artially  broken  ;  and,  as  we  see  sometimes  in 
this  latter  case,  the  bundles  of  splintered  Ikjuv  fibres  abutttnl  upon 
themselves,  and  did  not  take  their  places  wlicn  we  endeavored  to  re- 
store tlieni  ;  so  the  abnornird  a  ugh'  which  the  fibula  represented  could 
not  be  etlaccd,  tlie  ends  of  the  divided  fasciculi  not  restoring  themselves 
to  their  respective  places.  This  disposition  might  be  especially  seen 
toward  the  anterior  i»art  of  the  internal  face,  where  a  packet  of  tibreSp. 
coming  trorn  below,  was  braced  against  tlie  ni^ier  lip  of  the  divisioni' 
which  it  thus  held  o|>cn.  This  opening  at  fii*at  made  me  think  tliat 
the  fragments  could  not  have  been  well  eonsolidattMl ;  but  1  a^ssurcd 
myself  that  it  was,  and  the  fact  was  subscijucntly  confirmed  by  the 
Academy  of  Medicine;  all  the  points  whicli  were  in  contact  wxre 
fou n  d  i  II t  i  mately  u  n  i  ted ,"  ^ 

IHarpiosk. — The  diagnosis  is  not  difficult.     The  distortion  indicate 
sufficiently  the  existence  of  a  fracture,  while  the  wmplete  absenee  o£ 


Pnrtliil  frftrttire;  afl«f 
uuluQ  IB  euiisutiiiu»lMl. 


1  Miil^ai^ne,  op.  cU.*  p.  44»  from  Th.  BonPti  SfpylehreUim,  1700»  torn,  in,  p.  424. 
»  E«jirtys  nnd  Ob«.  Phyi.  iind  Lit,  of  ^oc.  of  Ktllnhiippti,  1771,  vol   !ii,  p.  537 
^  MrtliTMif^ne,  op  Hl,  p,  44,  frcMd  Di'siTJpt.  Thes   O^t^itnn  Morb.  Uovitihl,  17S8. 
<  D^»&  Friicturos  Incompletf*H  *»i  tl.v«  FrHctnr***  Lnngiludinulosdes  Osdes  Membrci  | 
pnr  J,  A   J.  CHnipiiigiiuc.     Piirls^  1820,  pp,  9-10. 
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crepitas  in  nearly  all  cases^  and  of  either  overlapping  or  lateral  dis- 
plaoementy  must  generally,  especially  where  the  accident  has  occurred 
in  a  child^  sufficiently  indicate  that  the  fracture  is  incomplete.  It  will 
assist  the  diagnosis,  also,  to  notice  that  these  accidents  are  almost  con- 
fined to  the  middle  third  of  the  long  bones ;  and  they  are  produced 
usually  by  a  bending  of  the  bones,  the  forces  operating  upon  the  ex- 
tremities, and  not  directly  upon  the  point  which  is  broken. 

In  complete  fractures,  also,  preternatural  mobility  is  so  constant  a 
sign  as  to  be  regai*ded  as  diagnostic,  while  here  there  is  almost  always 
a  great  d^ree  of  immobility  at  the  seat  of  fracture.  The  angle  made 
by  the  projecting  extremities  is  usually  rather  gentle  and  smooth ;  at 
other  times  it  is  abrupt,  indicating  a  greater  amount  of  fracture,  or 
that  the  outer  fibres  are  broken  more  irregularly.  The  power  of  using 
the  limb  is  generally  sensibly  impaired,  but  not  completely  lost. 

Treatment, — Jurine,  Murat,  Campaignac,  Gulliver,  Malgaigne,  with 
some  others,  have  noticed  the  fact  that  it  is  often  difficult,  and  some- 
times quite  impossible,  to  restore  these  bones  to  position;  a  circum- 
stance which  they  have  justly  ascribed  to  that  condition  of  the  frag- 
ments described  by  Campaignac.  The  broken  extremities  of  the  fasciculi 
become  braced  against  each  other,  and  effectually  resist  all  effijrts 
to  straighten  the  bone;  unless,  indeed,  so  much  force  is  used  as  to 
render  the  fracture  complete :  a  result  which,  if  it  should  chance  to 
happen,  need  not  occasion  any  alarm,  since,  while  it  enables  us  at  once 
to  restore  the  bone  to  line,  it  does  not  much  increase  the  danger  of 
lateral  displacement  and  overlapping.  That  the  fracture  has  become 
complete  we  may  know  by  a  sudden  sensation  of  cracking,  by  the  in- 
creased mobility,  and  by  the  crepitus,  which  is  now  easily  developed. 

But  we  need  not,  on  the  other  hand,  be  over  anxious  to  straighten 
the  bone  completely,  since  experience  has  shown  that  after  the  lapse  of 
a  few  weeks  or  months  the  natural  form  is  usually  restored  sponta- 
neously. I  am  not  now  speaking  of  those  cases  in  which  the  restoration 
occurs  immediately,  where  it  is  probable  that  the  splintered  fibres  offer 
no  resistance  to  the  restoration ;  but  only  of  those  in  which  the  bone 
straightens  so  gradually  as  to  induce  a  belief  that  the  broken  ends  are 
the  cause  of  the  resistance.  To  this  variety  of  accident  belong  cases 
one,  five,  six,  seven,  and  eight,  published  in  my  Report  on  Deformities 
after  Fractures;*  in  one  of  which  the  natural  axis  was  resumed  in  less 
than  four  weeks.  In  a  case  mentioned  by  Gulliver,  it  required  about 
the  same  time  to  render  the  bones  of  the  forearm  perfectly  straight; 
and  in  one  case  mentioned  by  Jurine,  at  the  end  of  six  months  it  was 
"difficult  to  say  which  arm  had  been  broken,  and  at  the  end  of  one 
year  it  was  impossible." 

Jurine  attributes  this  restoration  to  "  muscular  action,  or  more  espe- 
cially to  the  reaction  of  the  compressed  bony  plates;"  but  while  it  is 
easy  to  understand  how  the  reaction  of  the  compressed  fibres  may  ac- 
complish the  gradual  restoration,  I  am  unable  to  understand  in  what 
manner  muscular  action  contributes  to  this  result,  since  most  of  the 
muscles  attached  to  the  long  bones  oj>erate  so  much  more  energetically 


»  Trans.  Am.  Med.  Assoc. j  vol.  viii,  1865,  pp.  892-5. 
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in  the  iliroction  of  their  axes  than  in  the  direction  of  their  diamet4?r8. 
Imleed,  we  have  often  seen  these  bones  bent  after  complete  fracturee, 
and  before  the  union  was  consuinniateil,  by  mosciihir  action  alone, 

I  repeat,  then,  that  the  gradual  restoration  of  these  bones  is  due  to 
the  same  cireurustane<i!  which  produces  at  otlier  times  an  immediate 
restoration,  uainely,  the  elasticity  of  the  unbroken  lilires,  but  which 
elasticity,  in  tliis  latter  instance^  is,  for  a  time,  effectually  resisted  by 
the  bracing  of  the  broken  ti!)res.  At  leup^th,  however,  in  conset^uence 
of  the  gradual  absoi-ption  of  tlic  bR)kcn  ends,  the  resistance  is  removed, 
and  the  bone  becomes  straigtit.  If  tliis  absor[>tion  refuses  to  take 
place,  and  the  fibres  continue  presse^l  forcibly  against  each  other,  as  in 
the  wise  described  by  Campaiguac,  then  the  bone  remains  permanently 
l>ent. 

Having  stmightened  the  bone  as  far  as  is  practicable,  it  only  remains 
to  secure  the  fragments  in  place  by  suitable  bandages  or  splints.  If 
the  restoration  is  incomplete*  these  means  may  iissist  the  eifort^s  of 
nature  in  accomplishing  a  gradual  restoration. 

It  is  scarcely  necessary  to  say  that  extension  and  cntinter-extension 
avail  nothing  in  jmrtial  fractures. 

!  3.  Fissures. 

These  constitute  the  second  principal  form  of  incomplete  fractures, 
or  those  in  wliicli  the  fracture  is  accompanied  vvith  no  apprcciuble 
bending^  which  occur  almost  exclnsively  in  iuHcxible  btnies,  such  as 
the  com|iact  bonc^  of  adult**,  and  more  often  in  the  dirtM^tion  of  their 
axes  than  of  their  ilia  meters.  They  arc  complete  so  tar  as  they  extend, 
but  they  do  not  completely  sever  the  bone  so  as  to  fiirn)  two  distinct 
fragments.  They  have  been  most  freqnently  oliserved  in  the  Hat  bones, 
such  as  the  Ijones  of  the  skull,  and  in  the  upper  bones  of  the  face ;  oc- 
casionally in  the  long  hones,  Uoth  in  their  diaphyses  and  epiphyses, 
and  rarely  iu  ihe  short  bones, 

M-  Gariel  has  reported,  in  the  IhdkUm  fie  la  Sfwiefi  Anat.y  for  183o, 
a  case  of  tissnre  of  the  inferior  maxilla,  occurring  in  a  lad  sixteen  or 
eighteen  years  okh  Palletta  found  a  lissure  extending  partly  through 
the  third  doi-sal  vertebra,  in  a  man  \v\m  had  fallen  upon  his  back 
eleven  days  before;  and  M.  Lisfranc  has  mentioncH]  a  remarkable  case 
of  fissure  and  j)artial  fracture,  witli  bending  of  five  riljs  in  tlie  same 
person  J  Malgaigne  lH'lievc*s  tliat  Ire  has  seen  one  example  of  this 
variety  of  ineum[*lete  fracture  of  ilie  scapula,  oemirriug  through  a  ]»or- 
tion  of  the  iufraspinous  region,  1  liave  myself  elsewhere  recorded 
another,  as  having  been  foinid  in  the  skeleton  of  Nimham,  an  Oneida 
Indian,  who  was  a  great  fighter,  and  who  died  when  al>out  forty-five 
vears  old,  in  consequence  of  severe  injuries  received  in  a  street  brawl ; 
but  his  death  did  not  occur  until  four  or  five  months  after  the  receipt 
of  the  injuries. 

In  a<ldition  to  this  fracture  of  the  right  scapula,  five  of  his  ribs  were 
br<»ken,  and  both  legs,  all  of  whicli,  except  the  scapula,  had  united 
comjjletely  by  intermediate  and  enslieathing  callus. 
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The  scapula  was  broken  nearly  transversely,  the  fracture  commencing 
upon  the  posterior  margin  at  a  point  about  three-quarters  of  an  inch 
below  the  spine,  and  extending  across  the  body  of  the  bone  one  inch 
and  threo-quarters,  in  a  direction  inclining  a  little  upwards,  being 
insularly  denticulate  and  without  comminution.  The  fragments  were 
in  exact  apposition,  and,  throughout  most  of  their  extent,  in  immediate 
contact.  They  were,  however,  not  consolidated  at  any  point,  but  upon 
either  side  of  the  fissure  there  was  a  ridge  of  ensheathing  callus,  of  from 
one  to  three  or  four  lines  in  breadth,  and  of  half  a  line  or  less  in  thick- 
ness along  the  broken  margin,  from  which  point  it  subsided  gradually 
to  tJie  level  of  the  sound  bone.  The  same  was  observed  upon  the  inner 
as  well  as  upon  the  outer  surface  of  the  scapula.  This  callus  had  as- 
sumed the  character  of  complete  bone,  but  it  was  more  light  and  spongy 
than  the  natural  tissue,  and  the  outer  surface  had  not  yet  become 
lamellated.  Its  blood-canals  and  bone-cells  opened  everywhere  upon 
the  sur£ice. 

Directly  over  the  fracture,  and  between  its  opposing  edges,  no  callus 
existed,  but  as  the  bone  had  lain  some  time  in  the  earth  before  it  was 
exhumed,  it  is  probable  that  a  less  completely  organized  intermediate 
callus  had  occupied  this  space,  and  that,  owing  to  the  less  proportion 
of  earthy  matter  which  it  contained,  it  had  become  decomposed  and 
had  been  removed. 

M.  Voillemier  found  the  head  of  the  humerus  penetrated  by  two  or 
three  fissures;^  and  M.  Campaignac  has  reported  the  case  of  a  lad  ten 
or  twelve  years  old,  who  was  compelled  to  submit  to  amputation  of  his 
arm  at  the  shoulder-joint,  in  consequence  of  a  severe  injury,  in  which 
the  humerus  was  found  fissured  from  the  insertion  of  the  deltoid  to  near 
the  condyles,  extending  through  the  entire  thickness  of  the  bone,  and 
the  edges  of  the  fissure  so  much  separated  toward  its  lower  extremity  as 
to  admit  the  blade  of  a  knife.^  Chau«sier  has  related  a  case  in  which 
a  criminal,  who  died  soon  after  having  submitted  to  the  torture,  was 
found  to  have  a  nearly  longitudinal  fissure  of  the  radius  in  its  upper 
fourth,  and  which  penetratetl  half-way  through  the  thickness  of  the 
bone.*  Gulliver  saw  a  fissure  in  the  pelvis  of  an  infant.*  Malgaigne 
has  seen  two  specimens  of  this  fracture  in  the  iliac  bones,  both  of  which 
belonged,  as  he  thinks,  to  adults;  in  one,  the  fissure  was  limited  to  the 
internal  table  ;*  and  in  the  case  of  the  lad  reported  by  Gariel,  as  having 
a  fissure  of  the  inferior  maxilla,  there  was  also  found  a  fissure  of  the 
left  ilium,  but  which  was  limited  to  the  outer  table.^ 

M.  J.  Cloquet  has  mentioned  a  case  of  fissure  of  the  shaft  of  the 
femur  passing  through  the  condyles  and  extending  upwards  to  near  the 
middle  of  the  bone.  The  fissure  was  produced  by  a  bullet,  which  had 
completely  traversed  the  bone  from  behind  forwards,  a  little  above  the 
condyles.^     M.  Malgaigne  has  also  represented,  in  one  of  his  plates,  a 

•  Malgaigne,  op.  cit.,  p.  35. 

•  Campaignac,  Des  Fract.  Incomplet.,  etc.,  p.  24. 

•  Mdd.  I-.egale,  p.  447  et  seq.  *  Gazette  Med.,  1836,  p.  472. 

»  Op.  cit.,  p.  34.  «  Bulletins  do  la  Soc.  Anat ,  1835,  p   24. 

^  Thdse  du  Concours  de  Pathol.  Extcrne,  1831,  pi.  xii,  fig.  7.  AUo,  Des  Frac, 
etc,  par  Campaignac,  1829,  p.  19. 
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fissure  of  the  femur  extend inc^  alon^  tlje  front  of  the  bone,  somcwha 
irregularly,  from  a  point  i\  little  below  the  troehanter  minor  to  nc 
the  eondyles.^  The  bone  was  prei^ente^l  to  the  Museum  of  Val-de- 
Gdice,  by  M,  Fleury  ;  but  it  is  to  he  regrettetl  tlint  we  have  no  farther 
account  of  this  i-eniarkable  spe<^inien.  Certainly,  in  the  cf>mplete 
absence  of  any  farther  history  of  the  case,  one  might  be  justified  in 
expressing  a  uuubt  wliether  !t  was  not  a  fissure  occasioned  by  tlie  con- 
traction consequent  upon  exposure  and  drying  after  death. 

The  following  ae<.%'>iuit  of  a  fissure  of  the  neck  of  the  femur,  of  the 
same  character  with  those  which  now  occui>y  our  attention,  is  copied 
from  the  proceedings  of  the  "  Boston  Society  for  Medical  Improve- 
ment,** at  its  regular  meeting  in  September,  1856: 

**  Partial  Fracture  of  the  Neck  of  the  Femur  in  a  man  (Et.  44  yearg 
Specimen  shown  by  Dr.  Jackson.  The  fracture,  which  appears  as  i 
mere  crack  in  the  bone,  commences  anteriorly  just  al)ove,  but  ver 
near  to,  the  insertion  of  the  capsular  ligaiueut,  runs  along  this  insertioB 
for  about  an  inch,  and  then  extends  directly  upward  to  the  margin  of 
the  head  of  the  bone.  From  this  last  point  it  crosses  the  upper  surface 
of  the  neck  almost  in  a  straight  line,  and  at  a  little  distance  from  the 
margin  of  the  head,  but  afterward  approa^'ljes  very  closely  to  tliis 
margin  posteriorly;  it  then  turns  downvvar<l  and  obli(|Ucly  forward, 
and  stt^ps  at  a  point  about  half  way  i>etween  t!ie  snuill  trochanter  and 
the  lieail  of  the  femur,  and  two-thirds  of  an  inch  or  more  anteriorly  to 
the  line  of  this  troehanter.  The  fracture  then  involves  about  three- 
fourths  of  the  neck  of  the  bone;  the  inner-anterior  portion  only  being 
spare<L  There  is  considerable  motion  between  the  neck  ami  the  siuiftj 
and  the  fracture  co«l<l  undoubtedly  l>e  completed  without  the  appli- 
cation of  any  extraordinary  fortx'.  Dr.  J.  referre<l  to  other  cases  of 
partial  fracture;  but  a  fr-aeturt^  of  this  sort,  as  occurring  in  this  situa- 
tion, and  in  a  fully  adult  subject^  he  believed  had  never  before  liecn 
described.  There  was,  also,  in  this  case,  a  transverse  fracture  of  the 
game  femur  midway,  with  a  split  extending  upward  nearly  lo  the  neek 
of  the  bone;  and  still  further,  a  fracture  of  the  spine.  The  jiatieut,  a 
laboring  man,  fell  through  two  stories  of  a  building  and  down  upon  a 
lmr<l  floor.  On  tlie  same  ilay  he  entered  the  Massachusetts  General 
Hospital,  and  on  the  eigbttK'nth  day  from  the  time  of  the  accident  he 
died.  The  femur  is  periectly  healthy  in  structure,  and  no  changes  ar 
observable  in  the  bone  about  the  fracture/'^ 

Whatever  (h»iibts  may  have  been  tlirown  upon  the  pos«il>ility  of  this' 
accident,  as  appli^I  to  the  neek  of  the  femui",  by  the  ingenious  argu- 
ments of  Robert  Smithy  of  Duldin/''  the  question  is  now  at  least  deter- 
mined by  an  incoutestahle  fact,  Dr*  Smith  had  rendered  it  quite  prob- 
able that  both  Collea  and  Adams  were  mistaken,  and  that  the  cases 
described  by  thcrU  were  examples  of  impacteil  fracture,  and  not  of 
partial  fracture;  but,  in  arguing  the  improbability  of  its  occurrence, 


»  Op.  cil.,p.  37,  p».  1,  fig   1, 

*  lio-^L    MtnJ,  iifid  Surtr.  .Joitrn,,  vol,  Iv,  p    3'>1.     See,  ftlso,  Amcr*  Journ.   Me 
Sri    fur  1857)  p.  30(1,  wvih  etiirmvit)!:;  und  lSi^<*low  on  Hip  Joint,  p.  187, 

>  TruHtiite  on   Frftftur»*s  iji  liie  Vicinity  of  Joints,  etc.,  by  Robert  Wm.  Smith, 
Dublin,  1854,  p.  41  *.a  seq. 
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from  the  infrequency  of  fractures  of  the  neck  of  the  femur  in  early 
life,  he  overlooked  the  fact  that  there  were  two  forms  of  incomplete 
fractures,  and  that  it  was  only  the  "  green  stick  "  fracture  which  be- 
longed mostly  to  childhood,  "  fissures  being  found  most  often  in  the 
bones  of  adults.  Indeed,  I  think  the  example  recorded  by  Tournel  in 
the  Archives  de  Midecine  had  already,  so  early  as  the  year  1837,  estab- 
lished the  possibility  of  a  '^fissure"  in  the  neck  of  the  femur;  although 
by  Malgaigne  this  case  has  been  mentioned  as  an  example  of  that  other 
variety  of  partial  fractures  which  is  almost  peculiar  to  childhood,  and 
in  which  the  bones  yield  quite  as  much  by  bending  as  by  breaking. 
But  the  man  was  eighty-five  years  old,  and,  having  died  three  months 
and  a  half  after  the  accident,  a  long  crevice  was  foun<},  extending 
nearly  through  the  neck  of  the  femur,  partly  within  and  partly  without 
the  capsule. 

I  have  seen,  in  Dr.  Mutter's  valuable  collection  of  bones  at  Phila- 
delphia, a  specimen  of  fissure  of  the  trochanter  major,  which,  it  is  be- 
lieved, occasioned  the  death  of  the  patient  by  hemorrhage. 

Gulliver  says  there  is  an  example  of  a  fissure  in  a  patella  belonging 
to  the  museum  of  the  Edinburgh  College  of  Surgeons,  the  fissure 
traversing  its  articular  face  only.* 

The  first  example  of  a  fissure  of  the  tibia  is  recorded  by  Corn.  Stal- 
part  Vander-Wiel,  in  1687;  and  indeed  this  is,  according  to  Campai- 
gnac,  the  first  exact  observation  of  this  species  of  fracture  which  our 
science  possesses,  although  its  existence  had  been  recognized  by  the 
most  ancient  authors.  A  servant  had  been  kicked  by  a  horse,  and 
after  a  time,  pain  continuing  in  the  limb,  his  surgeon,  Dufoix,  suspected 
a  fissure  of  the  tibia,  and  having  cut  down  to  the  bone,  a  cure  ^^'as  soon 
effected.* 

In  the  Dupuytren  Museum,  at  Paris,  there  are  two  tibise  with  linear 
fractures,  one  without  history,  and  the  other  presented  by  MM.  Mar- 
jolin  and  Rullier,  "  and  which  had  been  broken  by  a  ball.'"  In  the 
example  related  by  Campaignac,  a  woman,  having  leaped  from  a 
second-story  window,  died  immediately,  and  upon  examination  she  was 
found  to  have  three  fissures  in  the  upper  portion  of  the  left  tibia,  one 
only  of  which  entered  the  articulation.'' 

Many  examples  of  fissure  from  "  perforating "  gunshot  wounds  of 
the  bone  have  been  observed  during  the  late  war  in  this  country ;  but 
as  these  examples  belong  peculiarly  to  military  surgery,  they  will  be 
di5H*ussed  more  at  length  in  the  chapter  on  gunshot  fractures. 

Duvemey  saw  a  priest  who  had  ifallen  and  bruised  the  middle  of  his 
left  leg,  the  swelling  and  pain  consequent  upon  which  were  subdued 
after  a  few  days.  The  patient  believed  himself  cured,  and  acted  ac- 
cordingly. Suddenly,  in  the  night,  he  was  seized  with  an  acute  pain 
in  the  limb;  and  on  cutting  down  to  the  bone,  a  bloody  serum  escaped 
from  between  it  and  the  periosteum,  and  the  bone  was  discovered  to  be 
fissured  longitudinally.     Subsequently  the  tibia  was  trephined,  but  the 

*  Malgaiirne,  op.  cit.,  p.  85.  '  Crtmpaicnac,  op.  cit.,  p   17. 

•  MHlgaigne,  op.  cit.,  p.  86.  *  Campaignno.  op.  cit.,  p.  21. 
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fissure  did  not  reach  the  marrow.     He  recovered  completely  in  less 
tlian  two  months. 

The  same  writer  mentions  another  case,  in  which  a  soldier  received 
the  kick  of  a  horse  in  the  middle  of  his  left  leg,  which  was  followed 
immediately  by  great  pain,  and  subsequently  by  much  inflammation^ 
and  even  gangrene  of  the  skin.  The  wound,  however,  cicatrized 
kindly,  but  after  tliree  months  he  was  seized  suddenly  with  a  severe 
pain  in  the  limb,  and,  after  the  trial  of  many  remedies,  resort  was 
finally  had  to  the  knife,  when  the  tibia  was  seen  to  be  discolored  and 
cracked  longitudinally.  On  the  following  day  the  bone  was  opened 
over  the  course  of  the  fissure  with  a  chisel  and  mallet,  and  the  patient 
was  at  once  relieved  by  the  escape  of  a  yellowish  and  very  offensive 
matter.  At  the  next  dressing  the  bone  was  opened  more  freely  by 
several  ai)plications  of  the  trephine,  and  an  abscess  was  exposed  in 
the  centre  of  the  bone.  The  patient  finally  recovered  after  about  four 
months.*  M.  Campaignac  saw,  also,  at  the  hospital  La  Charity,  the 
tibia  of  a  woman,  set.  38  years,  upon  which  were  found  four  fissures, 
the  report  of  which  case  is  accompanied  with  a  woodcut  illustration.^ 

Fissures  may  occur  probably  at  all  periods  of  life,  but  they  are  more 
frequently  found  in  the  bones  of  adults.  Campaignac,  however,  men- 
tions a  fissure  of  the  humerus  in  a  child  ten  or  twelve  years  old,  and 
Gulliver  has  seen  a  fissure  in  the  pelvis  of  an  infant. 

Etiology, — They  may  be  occasioned  by  most  of  those  causes  which 
produce  fractures  in  general,  such  as  direct  or  indirect  shocks;  but 
they  are  occasioned  much  more  often  by  direct  blows,  especially  when 
inflicted  upon  bones  imperfectly  covered  by  soft  j)arts,  such  as  the  tibia. 
Bullets,  having  violently  struck  or  penetrated  the  bone,  have  frequently 
occiisioned  fissures. 

Their  course  may  be  parallel  with  the  axis  of  the  bone,  oblique,  or 
transverse;  they  are  often  multiple;  some  merely  enter  the  outer  lam- 
inae, others  open  into  the  cellular  tis.<ue,  and  others  still  divide  both 
surfaces  of  the  bone  through  and  through ;  and,  according  as  they  i)ene- 
trate  more  or  less  deeply  the  bone,  their  lips  will  be  found  to  be  more 
or  less  separated.     They  frequently  extend  into  the  joint  surfaces. 

Dicu/nosis. — The  signs  which  indicate  the  existence  of  a  fissure  must, 
in  a  large  majority  of  cases,  be  insufficient  to  determine  fully  the  diag- 
nosis during  the  life  of  the  patient.  It  is  not  probable  that  such  fissures 
could  ever  be  clearly  made  out  by  the  touch  alone,  where  the  skin  is 
not  broken,  since  the  pain,  swelling,  suppuration,  etc.,  are  only  charac- 
teristic of  inflammation  of  the  bone  or  of  its  coverings,  and  might  be 
equally  j^resent  whether  a  fracture  existed  or  not.  In  those  rare  cases 
only  in  which  the  flesh  is  torn  off*,  and  the  surface  of  the  bone  is  brought 
directly  under  the  observation  of  the  eye,  will  the  diagnosis  become 
certain. 

Treatment — Fortunately,  an  error  in  judgment  in  this  matter  will 
not  materially,  if  at  all,  prejudice  the  interests  of  the  patient;  since, 
whatever  may  be  the  fact  in  other  respects,  if  the  bone,  or  its  perios- 
teum, or  its  medullary  tissue,  is  inflamed,  and  rest,  with  antiphlogis- 


*  Malgaigne,  op.  cit.,  p.  39  et  seq.  *  Campaignac,  op.  cit.,  pp.  21-22. 
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tics,  does  not  accomplish  its  speedy  resolution,  incisions  and  perfora- 
tions become  inevitable,  if  we  would  give  either  safety  or  relief  to  the 
sufferer.  Accordingly,  in  the  inflammation  and  suppuration  consequent 
upon  these  fractures,  we  have  seen  that  it  has  been  occasionally  found 
necessary  to  lay  open  the  soft  tissues  freely,  and  even  to  trephine  the 
bone  at  one  or  more  pointsi. 

Fissures  in  Cartilage. — I  have  once  met  with  a  fissure  in  the  thyroid 
cartilage,  which  constitutes,  so  far  as  I  know,  the  only  example  upon 
record  of  a  fissure  in  cartilage.^ 


CHAPTER    VIIL 

FRACTURES   OF  THE  NOSE. 

2 1.  Ossa  Nasi. 

Of  twenty-five  cases  of  fracture  of  the  ossa  nasi  recorded  by  me, 
only  fourteen  were  seen  by  a  surgeon  in  time  to  afford  relief.  It 
seemed  to  me  necessary,  therefore,  that  the  student  should  be  instructed 
how  frequently  the  nature  of  this  accident  is  overlooked  by  the  friends, 
and  even  by  the  surgeon  himself,  to  the  end  that  he  might  be  thus 
admonished  of  the  necessity  of  always  instituting,  in  such  cases,  careful 
and  thorough  examinations.  In  some  of  the  cases  recorded  in  my  notes, 
where  surgeons  were  called  in  time,  and  a  deformity  remains,  it  is  not 
improbable  that  the  accident  was  not  recognized.  The  rapidity  with 
which  swelling  ensues  after  severe  blows  upon  the  nose,  concealing  at 
once  the  bones,  and  lifting  the  skin  even  above  its  natural  level,  ex- 
plains these  mistakes.  The  nose,  also,  is  remarkably  sensitive,  and 
the  patient  is  often  exceedingly  reluctant  to  submit  to  a  thorough  ex- 
amination. It  ought,  however,  not  to  be  forgotten  that  the  omission 
on  the  part  of  the  surgeon  to  do  his  duty  will  not  always  be  excused, 
even  though  the  patient  himself  has  protested  against  his  interference, 
especially  where  an  organ  so  prominent,  and  so  important  to  the  har- 
mony of  the  face,  is  the  subject  of  his  neglect  or  mal-adjustment ;  since 
the  most  trivial  deviation  from  its  original  form  or  position,  even  to 
the  extent  of  one  or  two  lines,  becomes  a  serious  deformity. 

When  the  ossa  nasi  are  struck  with  considerable  force,  from  before 
and  from  above,  a  transverse  fracture  occurs  usually  within  from  three 
to  six  lines  of  their  lower  and  free  margins,  and  the  fragments  are  sim- 
ply displaced  backwards;  or  if  the  blow  is  received  partially  u|)on  one 
side,  they  are  displaced  more  or  less  laterally.  This  is  what  will  hap- 
pen in  a  great  majority  of  cases,  as  I  have  proven  by  examinations  of 
the  noses  of  those  persons  who  have  been  the  subjects  of  this  accident, 
and  by  repeated  experiments  upon  the  recent  subject. 

'  Buffalo  Med.  Jourii.,  vol.  xiii,  article  entitled  Fracture  of  the  Thyroid  Carti- 
lage. 
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These  fraginentH  are  geiienillv^  loose,  :mcl  easily  pressed  back    into 
place  by  the  use  of  a  proper  instninient.     A  silver  female  catheter, 
which  we  have  seen  reeom mended  by  surgeons,  may  answer  well  enough 
in  a  few  instances,  but   it  will   more  often   fail.     The  diameter  of  thel 
meatus  at  the  point  where  the  instrument  must  toneh  in  order  to  make 
effective  pressure  upon  the  ossa  nasi,  is  on  the  average  not  more  than 
two  lines;  and  when  the  membrane  which  lines  it  15  injured,  it  beeomes 
quickly  swollen,  and  reduces  the  breadth  of  the  ehanuel  to  a  line  or ' 
less.     Under  these  eireumstauces,  any  instrument  of  the  size  of  a  female 
catheter  could  only  be  made  toreacli  and  press  against  the  nasal  prc»e€ 
of  the  superior  maxilla,  which  is  too  tirm  and  imyielding  to  allow  it  ta 
pass  without  the  employment  of  ini warrantable  f(>rce*     In  this  way  if 
happens  that  the  o|>enitor  is  oceasionally  surprised  to  find  how  mucl: 
resistance  is  t^p[>osed  to  his  efforts  lo  lift  the  bones,  and,  after  re|)eatedl 
unsuccessful   attemj»ts,  the  case  is  not   unfrerpiently  given  over.     If, 
however, he  had  used  a  smaller  instrument,  he  would  have  found  almost 
no  resistnnce  whatever*     A  straight  steel  director,  or  8omid»  or  some 
times  even  a  much  smaller  iustrnment,  if  possessing  suffieieut  firmnes3,J 
Is  more  suitable  tlian  the  catheter.     For  the  same  reason,  also,  one  oughi 
never  to  wnip  the  end  of  the  instrument  with  a  piece  of  cotton  cloth/ 
as  some  have,  I  suspect,  without  much  eonsiilcration,  recommended. 

What  I  have  said  of  the  facility  witli  which  these  bones  may  he  re- 
placed, when  a  projwr  instrument  is  employed,  is  true  only  when  the 
treatment  is  adopted  immediately,  or  at  most  within  a  few  days  after 
the  accident. 

Boyer,  Malgaigue,  and  others  Imve  noticed  the  fact  that  these  fracv 
tuivs  are  repaired  with  grtiu  mpidity,     Hippocrates  thought  the  unioa- 
was  generally  complete  in  six  days;  and  in  a  case  which  hm  come 
under  n?y  own  observation,  the  fragnieiits  were  quite  firmly  united  on 
the  seventh  day. 

Nor  has  Malgaigne,  whose  observations  are  always  very  aecnrate, 
overlooked  the  fact,  also,  tliat  their  repair  is  effwted  without  the  inter-. 
IK>sition  of  ])rovisional  ealbis^  but,  as  it  were,  *'/>«r  premthr  tnfmfion,^*! 
My  own  observation  eoufirms  this  statement.     A  moug  all  the  s|)ecimcn«sl 
wdiieh  I  have  seen  in  the  various  college  and  private  collections  iilus 
(rating  fractures  of  the  ossa  na*si,  and  amounting  in  all  to  over  forty^ 
in  no  instance  has  there  been  de  tee  ted,  after  a  careful  examination,  the** 
slightest  trace  of  provisioua!  callus. 

1  am  not  certain  that  it  will  always  be  Ibund  so  easy  to  retaiji  tlu^ 
loose  fragments  in  place,  as  it  is  to  re|dace  thcuu     The  very  tjwellingj 
which  takes  place  so  promjitly  under  the  skin  tends  to  depress  the  frag--^ 
ments,  uusujiported  jls  tlicv  are  by  any  counter-ft>ree;  a  tendency  which," 
possibly,  is  in  some  instances  iucrc^ised  by  attempts  on  the  part  of  the 
patient  to  clear  his  nostrils  by  suuHing  anil  hawking.     I  have,  in  one. 
instance,  noticed  very  plainly  a  motion   in  the  fragments  when  sucb' 
efforts  were  made,     How  we  are  to  remedy  this,  I  am  not  prepart*<l  to 
say*     None  of  the  plans  which  I  have  seen  suggested  possess,  in  my 
estimation,  very  much  practiail  value.     Few  patients  will  (X)nsent  to 
the  introduction  of  })ledgets  of  lint,  or  of  stufted  bags,  or,  indeed,  ofj 
anything  else,  suflScicutly  far  up  into  the  nostrils  to  answer  any  usefiilf 
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purpose.  The  membrane  is  too  sensitive  and  too  intolerant  of  irritants 
to  enable  us  to  have  recourse  generally  to  such  methods.  Then,  too,  it 
would  reouire,  on  the  part  of  the  surgeon,  more  than  ordinary  tact  to 
accomplish  so  nice  and  delicate  an  adjustment  of  the  supports  from 
below  as  these  cases  demand,  where  the  slightest  excess  of  pressure,  or 
the  least  fault  in  the  position  of  the  compress,  must  defeat  the  purpose 
of  the  operator. 

Yet,  if  one  were  disposed  to  make  the  attempt  in  certain  cases  where 
the  comminution  was  very  great,  or  where,  for  any  other  reason,  the 
fragments  would  not  remain  in  plac*e,  I  think  there  could  be  no  better 

{>lan  than  to  push  up  in  succession  a  dumber  of  small  pledgets  of  patent 
int,  smeared  with  simple  cerate,  to  each  one  of  which  there  has  been 
attached  a  separate  string,  so  arranged  as  that  their  relative  position 
may  be  recognized,  and  that  they  may  at  a  suitable  time  be  removed  in 
the  order  of  their  introduction. 

The  employment  of  canulas,  as  recommended  by  Boyer,  B.  Bell,  and 
others,  allows  of  the  nostrils  being  stuffed  without  interfering  materi- 
ally with  the  breathing;  a  provision,  however,  which  is  quite  unneces- 
sary with  a  majority  of  persons,  so  long  as  there  exists  no  impediment 
to  the  free  admission  of  air  through  the  fauces. 

With  nicely  adjusted  compresses  made  of  soft  cotton  or  lint,  and 
secured  upon  the  outside  of  the  nose  with  delicate  strips  of  adhesive 

Cter  or  rollers,  we  shall  be  better  able  to  prevent  the  fragments  from 
ming  displaced  outwards,  than  by  moulds  of  wax,  of  lead,  or  of 
gutta  percha,  under  which  it  is  impossible  to  see  from  hour  to  hour 
what  is  transpiring. 

The  complicated  apparatus  devised  by  Dubois  and  recommended  by 
Malgaigne,  to  lift  the  bones  and  retain  them  in  place,  seems  to  me  indeed 
very  ingenious,  but  destitute  of  a  single  practical  advantage. 

A  more  considerable  force  than  that  which  I  have  first  supposed  will 
break,  generally,  the  ossa  nasi  transversely  and  a  little  above  their  mid- 
dle, while,  at  the  same  time,  the  nasal  processes  of  the  superior  maxil- 
lary bones  may  suffer  slightly. 

With  neither  of  these  accidents  is  the  cribriform  plate  of  the  ethmoid 
likely  to  be  broken  or  disturbed.  Indeed,  in  numerous  experiments 
made  upon  the  recent  subject,  and  in  which  the  force  of  the  blow  was 
directed  backwards  and  upwards,  breaking  and  comminuting  the  nasal 
bones  above  and  below  their  middle,  with  also  the  nasal  processes  of 
the  superior  maxillary  bones,  and  the  septum  nasi,  the  cribriform  plate 
of  the  ethmoid  was,  without  an  exception,  uninjured.  The  exceeding 
tenuity  and  flexibility  of  the  septum  nasi  at  certain  points  prevents 
effectually  the  concussion  from  being  communicated  through  it  to  the 
base  of  the  brain.  If,  therefore,  after  these  accidents,  cerebral  symp- 
toms are  occasionally  present,  as  I  have  myself  twice  seen,^  they  must 
be  due  rather  to  the  concussive  effects  of  the  blow  upon  the  very  sum- 
mit of  the  nasal  bones,  where  they  rest  immediately  upon  the  nasal 
spine  of  the  os  frontis,  or  to  some  direct  impression  upon  the  skull  itself. 

The  amount  of  force  requisite  to  break  in  the  nasal  bones,  at  their 

1  ReportvOn  Deformitios  after  Fractures,  Cases  16  and  IS. 
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upper  third,  is  ven^  great;  uo  less^  imleed,  than  is  requisite  to  tmctiire 
the  OS  froutis*  If  they  do  finully  yield  at  this  jioiiit,  then  no  doubt  the  j 
base  of  the  skull  must  yield  aho.  Nor  d«j  I  think  patients  could  often  [ 
be  expected  to  recover  froni  an  accident  so  severe.  To  tliis  class  of  fnic- 
tares  belongs  tlie  specimen  contained  in  my  museum,  in  which  not  only  ' 
both  of  the  nasal  bones  are  sent  In — the  nasal  8i>iue  being  broken  at  \i» 
base — but  also  the  os  frontis  is  depressed ;  the  nasal  processes  of  the 
upper  maxillary  bones  are  broken  and  greatly  displaced,  and  the  an- 
terior half  of  the  criljriform  plate  of  the  ethmoid  is  forced  up  into  the 
base  of  the  brain.  If  it  is  meant  that  in  them:  ciises  the  patient  is  in 
danger  from  injury  done  to  the  base  of  t!ie  skull  through  the  fracture 
and  depression  of  the  ossa  nasi,  we  can  apprei*iate  tlie  value  of  the 
opinion  ;  but  we  do  not  understand  liow  tins  danger  can  exist  when  the 
nasal  spine  of  the  os  JVonti.s  is  not  broken,  and  the  upj>er  ends  of  the 
nasjil  honas  are  not  displaced  buckwanls.  But,  admitting  that  it  were  , 
possible  in  this  way  to  torce  u|)  the  base  of  the  skull,  it  does  not  seem 
to  rae  that  we  ought  to  attach  any  value  to  the  a<lvicc  occasionally 
given,  to  attcmjit  to  restore  the  broken  ethmoid  by  seizing  ujion  the 
septum  and  pulling  downwards.  A  force  suffieicut  to  break  the  base 
of  the  skull  never  fails  to  comminute  and  detach  almost  completely  the 
septum  uasi.  We  are  to  proceed  in  such  a  case  as  we  would  in  a  case 
of  broken  skulk  We  must  lay  open  the  skin  freely,  and  witli  ap[in> 
priate  instruments  seek  to  elevate  and  remove,  if  necessary,  the  frag* 
ments.  Indeed,  after  sucli  accidents,  w^e  shall  generally  see  plainly 
enough  tlint  death  is  inevitable,  and  that  our  services  will  he  of  no  value, 

Occ4isiojially,  I  have  observed,  the  bones  are  neither  broken  at  tlieir 
lower  ends  nor  througfi  their  central  diametei^,  but  only  at  their  latei-al, 
6ermte<l,or  imbricated  margins.  This  is  rather  a  displacement,  or  dis- 
location, than  a  fracture.  It  is  more  likely  to  hap[KMi,  I  think,  in 
chitdho<:Rl  than  in  middle  or  old  age,  as  in  the  following  example: 

Thomas  Kclley,  aged  four  years,  was  kicked  by  a  hoi'se.  Two  hours 
afterwards,  when  he  was  first  seen  by  a  surgeon,  the  nose  and  face  were 
much  swollen,  and  the  fracture  was  overlooked. 

One  year  after  the  accident,  I  found  both   nasal   bones  depressed^ 
through  nearly  their  whole  length,  and  especially  in  the  lower  halves*. 
The  right  nasal  procc»ss  was  also  mueli  depressed,  and  tlic  right  nostril 
obstructed.     The  lachrymal  canals  upou  this  side  wei^  closed. 

Sometimes  the  lower  ends  of  the  nasal  bones  are  bent  baekwai'ds,  or 
laterally,  constituting  a  partial  iraetnre. 

A  lad,  aged  ten  yeai-s,  was  hit  by  one  of  his  mates  accidentally  with 
bis  ellxiw,  upon  the  left;  side  of  his  nose.  I  was  imme<b"atcly  i*alled, 
and  found  the  lower  end  of  the  left  os  nasi  displaced  laterally  and 
backw  ards,  so  that  it  rested  under  the  lower  end  of  the  right  os  nasi. 
There  did  not  appear  to  l>e  any  fracture  beyond  that  which  was  in- 
evitable by  the  tuerc  separation  of  its  serrated  margins  from  the  bone 
adjoining.  The  angle  formed  by  the  l^^nie  at  the  point  wdiere  the  bend- 
ing had  04X'urre<:l  was  smooth  and  rounded, and  not  abrupt  as  in  a  com- 
plete fracture. 

With  a  steel  instrument,  introduced  into  the  left  nostril,  I  atterapted 
to  lift  the  bone  to  its  place.     The  membrane  was  very  sensitive,  aud 
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the  patient  very  restless  under  my  repeated  efforts.  I  pressed  upwards 
with  considerable  force,  and  succeeded  at  length  in  bringing  the  bone 
nearly  into  position. 

If  there  is  more  complete  displacement,  the  upper  ends  are  not 
usually  forced  backwards,  but  rather  a  very  little  forwards,  from  their 
articulations  with  the  os  frontis,  and  the  bones  then  swing,  as  it  were, 
upon  the  lower  ends  of  the  nasal  spine,  as  upon  a  pivot.  In  this  condi- 
tion they  are  very  firmly  locked,  and  it  requires  considerable  force, 
applied  under  their  lower  extremities,  to  restore  them  to  place. 

Such  seemed  to  be  the  position  of  the  bones  in  the  case  of  the  lad 
Kelley,  already  mentioned,  and  also  in  a  German,  whose  nose  was 
flattened  by  a  severe  blow  when  he  was  eleven  years  old,  whom  I  saw, 
thirteen  years  after  the  accident,  in  the  Buflfhlo  Hospital.  In  this  last 
example  the  bones  were  very  much  displaced  backwards. 

In  children,  also,  the  nasal  bones  may  be  spread  and  flattened,  the 
lateral  margins  not  being  depressed  or  displaced,  but  only  the  mesial 
line  or  arch  forced  back,  so  as  to  press  aside  the  processes  of  the  supe- 
rior maxilla ;  which  deformity  may  become  permanent 

A  block  of  wood  fell  upon  a  child  three  weeks  old,  as  she  was  lying 
in  the  cradle.  The  nature  of  the  injury  was  not  understood  by  the 
parents,  and  no  surgeon  was  called.  The  ossa  nasi  are  now,  twelve 
years  after  the  accident,  much  wider  than  is  natural,  and  depressed ; 
the  -nasal  processes  of  the  superior  maxilla  appearing  to  have  been 
spread  asunder. 

Jacob  Kibbs,  a  Grerman,  aged  seven  years,  fell  from  a  height  of  forty 
feet,  striking  on  his  face.  His  parents  did  not  suspect  the  injury,  and 
no  surgeon  was  called.  Twenty-four  years  after  this,  I  found  the  nose 
almost  flat.  The  nasal  bones  appeared  unusually  wide,  and  were 
sunken  between  the  processes  of  the  upper  maxillary  bones,  which 
latter  might  be  recognized  by  two  parallel  ridges  on  each  side,  slightly 
rising  above  the  level  of  the  ossa  nasi. 

Benjamin  Bell  and  others  have  spoken  of  tedious  ulcers,  polypi, 
necrosis,  fistula  lachrymalis,  abscesses,  impeded  respiration,  and  impair- 
ment of  the  sense  of  smell  and  of  speech,  as  circumstances  apt  to  result 
from  these  injuries,  and  it  is  certain  that  such  consequences  have  occa- 
sionally followed ;  but  they  must  generally  be  regarded  as  accidents 
due  to  the  state  of  the  general  system,  and  as  having  no  connection 
with  tbe  fracture,  except  as  this  injury  served  to  awaken  certain  vicious 
tendencies. 

A  gentleman  twenty-five  years  old  was  struck  accidentally  upon  the 
right  side  of  his  nose  by  a  board,  and  the  ossa  nasi  were  displaced  to 
the  left.  A  surgeon  made  an  attempt  to  reduce  them,  but  did  not  suc- 
ceed, and  they  have  remained  displaced  ever  since.  The  nose  for  a 
time  was  much  swollen.  A  few  months  after  the  accident,  a  purulent 
discharge  commenced  from  the  right  nostril,  and  at  length  an  abscess 
formed  in  the  right  cheek.  Two  years  later,  when  he  came  first  under 
my  notice,  the  nose  still  continued  to  discharge  pus,  and  occasionally 
it  bled  freely.  There  was  also  a  perforation  of  the  septum,  of  the  size 
of  a  three-cent  piece,  which  had  not  ceased  to  enlarge. 

No  hereditary  maladies  exist  in  the  family,  except  that,  on  Ws  felVvet'^ 
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Side,  it  has  been  genemlly  observed  tbat  wounds  do  not  heal  kindly. 
The  same  is  the  fact  with  him.  When  a  child,  be  was  also  very  sub- 
ject to  epistaxis;  at  sixteen,  a  putmunary  difficulty  began,  and  he  had 
more  or  less  cough,  with  hienioptysis,  for  two  years^  Since  then  hi»| 
health  has  been  good<  He  is  u  lawyer  by  profeasion,  but  of  late  he 
lias  lived  in  the  country,  upon  a  farm,  and  has  accustomed  himself  to 
much  outdt:K>r  exercise. 

As  to  the  prognosis  in  these  fmctures,  T  can  only  say  tbat  either 
owing  to  the  iguorancc  and  carelessness  of  the  patients  themselves,  who 
neglect  to  call  a  surgeon  in  time,  or  to  the  difficulty  of  diagnosis,  or  to 
the  greater  difficulty  in  maintaining  an  adjustment  of  the  fragments, 
it  has  hitherto  liajn>cuc(l  that,  after  a  fracture  of  the  ossa  nasi^  more  or : 
less  deform ity  has  usually  niuiained,  I  have  seen  but  few  wbiclij 
could  be  said  to  be  i>erfectly  restored. 


i  2*  Fractures  and  BiBplaoemeEts  of  the  Septam  Narium. 

Fractures  or  displacements  of  tlie  septum  nariuni  must  occur  to  some 
extent  in  all  fracture-s  of  the  ossa  nasi  accompanitNl  with  depresision  ; 
but  they  are  also  otx^asionally  met  with  as  the  results  of  a  1>low  upon 
the  nose  which  has  been  insufficient  to  break  the  bones,  and  in  which 
only  the  cartihiginous  portion  of  the  nose  has  been  lient  inwards  upon 
the  septum. 

Of  these  simple,  uncomplicated  accidents,  I  have  seen  eight ;  in 
four  of  which  no  surge<m  was  em]ih>yed,  or  surgical  treatment  of  any 
kind  adopted,  and  it  is  quite  probable  that  only  in  a  small  proportion 
of  all  the  cases  was  the  nature  of  the  accident  recognized.  Such,  at 
least,  has  been  generally  the  statement  of  the  patients  themselves. 
Tlie  same  causes  will  explain  this  which  have  been  invokwl  to  explain 
similar  oversights  in  Ciises  of  broken  oasa  nasi.  To  which  we  may 
add,  as  an  additional  reasiin  wliy  it  may  Ix!  overlooked,  the  frequency . 
of  latA^ral  distortions  or  deviations  in  the  natural  development  of  ihia  ' 
septum. 

The  cartilaginous  portion  of  the  sejiium  is  that  which  is  most  fre- 
quently displace*!  by  violence,  and  then  it  is  usually  at  the  point  of 
it^  articulation  with  the  bony  septum.  Next,  in  point  of  frequency^ 
the  jierpendicular  nasal  |ilate  is  broken,  and  especially  where  it  ap- 
proaclies  the  vomer.  We  omit  in  this  eruimeration,  of  course,  those 
cases  where  the  nasal  bones  themselves  are  broken  down,  in  most  or 
all  of  wliich,  as  we  have  already  said,  the  perpendicular  plate  is  more 
Of  less  fractured  and  displaced.  We  cannot  say  how  often  the  vomer 
is  broken,  since  it  is  beyond  our  observation,  except  in  autopsies.  It 
is  probable,  however,  that  the  force  of  the  concussion  rarely  I'ciiches  it, 
the  etirtilage  or  the  ijcrpendiculai'  plate  giving  way  first  and  easily. 

Where  the  deviation  is  only  lateml,  the  results  are  less  serious,  yet 
sufficiently  so,  in  a  few  Instances,  to  demand  our  attention.  Lateml 
obliquity  of  tlie  lower  portion  of  the  nose  follows  generally,  but  not 
uniformly,  a  lateral  displacement  of  the  cartilage,  and  when  it  does 
exiht,  it  is  not  always  proportioned  to  the  amount  of  displacement ' 
existing  in  the  septum,  so  that  the  septum  is  then  made  to  project 


FRACTURES  AND  DISPLACEMENTS  OF  SEPTUM  NARIUM.   97 

obliquely  across  the  nasal  passage,  causing  often  a  serious  obstruction 
and  permanent  inconvenience.  In  one  instance^  also^  I  have  known  it 
to  occasion  a  chronic  catarrh. 

A  lad,  »t.  16,  was  struck  violently  on  the  nose,  which  became  im- 
mediately much  swollen,  but  no  surgeon  was  called.  Eight  years 
after  I  found  the  septum  displaced  laterally,  and  to  the  left  side,  pro- 
ducing also  a  slight  lateral  inclination  of  the  end  of  the  nose.  He 
was  unable  to  breathe  freely  through  the  left  nostril,  and  from  the 
same  side  a  catarrhal  discharge  had  continued  from  the  time  of  the 
accident. 

The  following  example,  in  which  the  accident  has  been  followed  by 
a  morbid  condition  of  the  cutaneous  glands,  is  of  more  difficult  expla- 
nation : 

A  young  man,  set.  23,  called  upon  me,  supposing  that  he  had  a 
polypus  nasi.  I  found  that  in  conseauence  of  a  fall  upon  the  ice,  seven 
years  before,  the  septum  narium  had  been  displaced  to  the  right  so  as 
to  almost  completely  close  this  nostril.  In  very  cold  weather,  when 
the  vessels  of  the  membrane  are  contracted,  the  passage  is  more  free. 
The  left  nostril  is  proportionably  wide. 

During  the  last  four  or  five  years,  the  right  side  of  his  face  has  been 
subject  to  profuse  perspiration.  It  is  almost  constant  in  summer,  and 
only  occasional  in  winter.  The  line  of  division  between  the  perspir- 
ing and  non-perspiring  portions  of  the  face  passes  perpendicularly  from 
the  top  of  the  centre  of  the  forehead,  along  the  ridge  of  the  nose,  and 
down  to  the  centre  of  the  chin.  The  phenomenon  is  due,  perhaps,  to 
an  increased  vascularity  in  the  right  side  of  the  face ;  possibly  to  some 
peculiarity  in  the  condition  of  the  nervous  trunks,  occasioned  by  the 
nasal  obstruction. 

A  depression  of  the  cartilage  forming  a  portion  of  the  ridge  of  the 
nose  is  necessarily  accompanied  with  a  corresponding  degree  of  lateral 
displacement,  with  or  without  fracture,  of  its  perpendicular  portion, 
and  produces,  therefore,  not  only  great  deformity,  sometimes  a  complete 
flattening  of  the  end  of  the  nose,  but,  also,  in  some  instances,  complete 
obstruction  of  the  nostrils. 

We  conclude,  from  all  that  we  have  seen,  that  fractures  and  dis-    \ 
placements  of  the  septum  narium  are  generally  followed  by  permanent     [ 
deformity,  and  occasionally  with  still  more  serious  results.    We  suggest,     \ 
therefore,  a  more  careful  examination  in  recent  injuries,  with  a  view  to 
the  ascertainmf  nt  of  its  lesions,  and  it  would  be  well,  certainly,  if  we 
could  devise  some  reliable  mode  of  treatment. 

It  is  doubtful  whether  a  partition  so  thin  and  unsupported  can  ever 
be  well  adjusted  and  supported  by  artificial  means.  We  possess,  how- 
ever, some  advantages  in  the  treatment  of  this  accident  which  we  do 
not  in  the  treatment  of  broken  ossa  nasi,  viz.,  facility  of  observation 
and  of  approach,  and  if  we  can  do  little  with  plugs  and  supports  in 
the  one  case,  we  may  possibly  do  more  in  the  other.  Nothing  seems 
more  rational,  then,  than  to  plug  carefully  and  equally  each  nostril 
with  pledgets  of  lint,  while  we  cover  the  outside  of  the  nose  completely 
with  a  nicely  moulded  gutta-percha  splint  or  case,  which  ought  to  be 
made  to  press  snugly  upon  the  sides^  and  permitting  these  to  remam 
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ff  J r  sfi  vera  1  week  s ,  o r  im  1 1 1  1 1 1  e  c  u  re  is  en  ni  pi  e t ed .  The  pap  lev  nmf^ 
of  Dzoiidi,  eoi ployed  by  liim  in  ea^e.s  of  broken  ossa  nasi,  would  be 
equally  applieuble  liere ;  but  the  giUtii-pereha,  as  being  more  phistie, 
and  hardening  more  quiekly,  ought  to  Ije  preferred. 

Attempts  to  remedy  the  deformities  of  the  nose,  at  a  later  period, 
belong:  to  the  department  of  anaplaslie  surgery,  and  the  modes  of  pro- 
eedure  mnst  be  varied  aecnji'dhig  to  the  eirenmstanees  of  the  ease. 

The  ilillowing  exa!upk^  will  serve  as  an  illustration  of  what  may 
sonieti nu^  be  aeeynipHe^hed  in  these  eases: 

A  young  man  fell  trom  a  two-story  window,  striking  uiwm  his  face. 
A  surgeon  was  ealled,  but  he  did  not  discover  the  nature  of  the  injury 
to  the  nose. 

One  year  after  the  ae(*ident  he  eallc^l  ufsou  me  for  relief.  The  car- 
tilaginous portion  of  the  septum  wius  broken  just  at  the  ends  of  the 
nasid  lx>nes,  and  forced  baek wards  about  three  lines,  prothicing  a  strik- 
ing depression  at  this  point  of  the  ridge  of  the  nose,  while  at  the  same 
time  the  end  of  the  nose  was  thrown  up.  The  deformity  wajii  very 
unseemly,  and  annoying  both  to  himself  and  to  his  friends,  who  at  first 
eould  sejxreely  ret^ognize  him. 

I  iutrcM-lueed  a  narrow,  ?5harp-iKiinted  bistoury  througli  the  skin  of 
the  nose  on  the  right  side,  and  nstiug  its  edge  upon  the  ritlge  at  the 
junction  of  the  cartilage  with  tlie  assa  nasi,  I  cut  the  cartilaginous 
septum  directly  backwards  about  three  lines,  and  tlien  making  a 
gradual  curve  with  my  knife,  I  cut  downwards  about  eight  lines  to- 
ward the  end  of  tlie  no.se.  The  intercepted  portion  of  rartihtge  could 
now  be  easily  lifted  with  a  prolK?,  and  the  line  of  the  ridge  of  the  nos«.» 
completely  restored.  It  was  at  once  apparent,  also,  that  lifting  the 
cartilage  would  de])ress  the  tip  of  the  nose  and  restore  its  synnuetry. 

To  retain  the  cartilage  in  place,  I  constructed  a  gutta-}x?reha  splint 
of  the  length  and  s!iape  <tf  the  nose,  but  so  formed  along  its  middle  as 
that  it  would  not  press  U]>on  the  cartilage  wliich  I  had  lifted,  resting 
well  ut>on  ihe  ossa  nasi,  hut  Jiot  toucliing  the  ridge  from  the  lower 
ends  of  tbesi'  bones  to  the  tip  of  the  nose,  at  which  latter  point  it  again 
received  support.  I  now  passed  a  needle,  armed  with  a  stout  ligature, 
through  the  U|»per  end  of  the  u])liftcd  airtilage,  tnuistixing^  of  course, 
the  skin  on  both  sides  of  the  nose,  and  this  I  tied  firndy  over  the  splint. 
Tins  accomplished  the  im]>ortant  objtx^t  of  pressing  backwards  and 
thiwnwards  the  tip  of  the  nose,  and  thus  tilting  up  the  up|XT  part  of 
the  ridge  ami  septum,  and  of  more  etlK-tnally  securing  4he  enrtilage  in 

rilace  bv  liftiuif  it  direetlv  with  the  liirature.  On  tht;  secon<l  dav  the 
igtiturc  was  removed,  but  the  splint  was  continued  two  we(»ks,  during 
most  of  which  time  a  band  wtiB  kept  dmwn  across  the  lower  end  of  the 
splint,  and  tied  belund  the  neck. 

To  prevent  the  cartilage  from  fiilling  l)ack  when  final  eie^trixaticm 
occurred,  I  pressin:!  tlie  sides  of  the  splint  firtuly  toward  each  otlicr^ 
just  below  the  incision,  so  as  to  force  as  much  as  possible  the  walls  of 
the  nares  into  the  fissure  of  the  septum,  maile  by  lifting  it  up.  Tlie 
result  is  a  c^^mplete  and  perfect  restoration  of  the  nose  to  its  original 
form. 

Dr.  James  Bolton,  of  Richmond,  Va.,  has  devised  a  very  ingenious 
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mode  of  rectifying  an  old  displacement  of  the  septum  nasi.  He  makes 
a  stellate  incision  of  the  septum  in  such  a  manner  as  to  form  of  it  about 
eight  triangles  with  their  apices  converging  to  a  common  centre.  He 
then  seizes  each  triangle  separately  with  a  pair  of  forceps,  and  breaks 
it  at  its  base  without  detaching  it.  Having  thus  comminuted  the  sep- 
tum, he  is  able  to  restore  it  to  position  and  retain  it  until  consolidation 
is  effected.^ 


CHAPTER  IX. 

FRACTURES  OF  THE  MALAR  BONE. 

I  HAVE  been  unable  to  find  any  records  of  a  simple  fracture  of  the 
malar  bone,  that  is  to  say,  of  a  fracture  unconnected  with  a  fracture  of 
other  bones  of  the  face.  It  is  probable,  however,  that  it  sometimes 
occurs,  but  that,  not  being  accompanied  with  much  displacement,  it  is 
overlooked.  I  have  myself  seen  a  fracture  of  the  upper  margin,  or 
of  that  portion  which  constitutes  a  part  of  the  orbital  border,  in  two 
or  three  instances,  while  I  was  unable  to  detect  any  other  fracture 
among  the  bones  of  the  face ;  but  it  is  by  no  means  certain  that  other 
firactures  did  not  exist,  perha})s  in  some  of  the  bones  which  form  the 
socket,  or  in  the  superior  maxilla,  aa  mere  fissures,  or  as  fractures  with 
only  slight  displacement.  The  prominence  of  the  malar  bone,  and 
especially  the  sharpness  of  its  orbital  margin,  would  enable  the  surgeon 
to  detect  easily  the  smallest  displacement,  or  even  a  fissure,  while  a 
much  more  extensive  displacement  elsewhere  would  escape  detection. 

The  two  upper  maxillary  bones  form,  as  they  are  placed  opposite 
to  each  other,  an  irregular  arch,  one  end  of  which  rests  upon  its  fellow, 
at  the  intermaxillary  suture,  and  the  other  end  rests  upon  the  nasal 
and  frontal  bones ;  while  over  the  centre  of  the  arch  is  situated  the 
malar  bone.  The  force  of  a  side  blow  upon  the  malar  bone  will  ex- 
pend itself,  therefore,  chiefly  upon  the  base  of  the  maxillary  apophysis, 
as  being  in  the  line  of  the  direction  of  the  force.  The  force  continuing 
to  act,  after  the  apophysis  is  broken,  the  portion  of  the  superior  max- 
illa above  the  floor  of  the  nares  \vill  fall  inwards  toward  the  septum, 
while  the  portion  below  will  tilt  outward,  and  open  the  intermaxillary 
suture  along  the  roof  of  the  mouth.  This  suture  will  also  open  more 
widely  in  front  than  behind,  owing  to  the  greater  de{)th  of  the  suture 
in  front. 

These  observations  I  have  verified  by  several  experiments  made 
with  a  hammer  upon  a  clean  skull. 

One  might  suppose  that  it  would  be  a  very  easy  matter  to  restore 
these  bones  to  place  upon  the  naked  skull,  after  such  an  accident. 
Certainly  it  would  be  very  desirable  to  do  so,  were  this  accident  to 
occur  to  any  patient,  since  the  malar  bone  is  slightly  depressed,  the 

*  Bolton,  Richmond  Med.  Journ.,  April,  1868,  p.  241. 
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nostril  upon  this  Ade  is  nearly  elosed,  and  the  line  of  the  teeth  is  cHs- 
tiirUed,  and  it  la  possible  also  tliat  an  opening  niit^ht  lye  establii^hed 
between  the  nose  and  mouth  inimediiitely  back  of  the  incison?.  In 
fact,  however,  I  found  the  restoration  impossible.  It  could  not  be  ac- 
complished  by  an  instrument  within  the  nose  pressing  outwards,  nor 
by  pressing  inwards  upon  the  teeth  and  alveoli;  not,  certainly,  without 
very  gi*eat  and  unwarrantable  force.  The  diffieulty  consisted  i^^imply 
in  tl»e  antaj2;onis!u  of  the  serrated  margins  of  the  intermaxillary  suture, 
wditch,  jjrojecting  one  or  two  lines  on  each  side,  could  not  be  made  to 
interlock  again,  but  were  firmly  braced  against  eacli  other* 

I  shall  not  find  it  necessary  to  report  in  detail  the  I'esults  of  the  ex- 
periments, but  shall  content  myself  with  stating  that  by  the  second 
blow,  in  the  htst  experiment,  the  skull  was  also  found  broken  at  its 
base  through  the  lesser  wings  of  Ingnissias;  the  force  of  the  blow 
having  Ijceu  conveyed,  apparently,  along  the  orbital  plate  of  the  supe* 
rior  maxilla  and  os  planum. 

This  is  the  only  example  from  four  experiments  in  which  the  frac- 
ture extended  thrrmgh  the  dental  arcade,  and  it  was  the  result  nf  the 
first  blow.  The  fmeture  of  the  base  of  the  skull  by  the  second  blow 
indicates  the  possibility  of  producing  a  fatal  lesion  of  the  brain  or  of 
it*)  blutKl vessels  by  a  blow  upon  the  malar  bone. 

Gemral  Summanf. — A  fracture  of  the  superior  maxilla  has  occurr<?d 
in  every  instance  ;  and  twice  when  the  malar  bone  was  not  broken :  in 
each  of  the  two  last  cases  the  antrum  alone  was  broken,  and  the  de- 
pression of  the  uialar  bone  was  st*arcely  noticeable.  In  the  scfxind  of 
these  causes,  the  fracture  cxtendcHl  also  through  the  dental  arcade. 

In  three  cases  the  nasal  apopliysis  has  broken  near  the  ba.se^  and  in 
one  ease  at  two  points.  One  of  the  three  fnictures  of  the  nasal  aixiphy- 
sis  was  aeeompanied  with  a  diastasis  of  the  superior  maxilla  through  its 
intermaxillary  suture. 

The  nulla r  hone  has  been  broken  twice  by  the  first  blow,  and  always 
when  the  blow  has  been  repeated.  Tiic  orbital  margin  and  orbital 
jilate  have  liccn  fissured  twice,  the  outer  portion  of  the  orbital  plate 
being  pushal  a  little  into  the  socket.  Once  this  plate  has  been  pushed 
downwards. 

The  zygoma  has  been  broken  three  times,  and  always  transversely, 
a  little  beyond  its  centre,  or  where  the  bone  is  the  most  slender  aud 
most  convex. 

The  ethmoid  has  been  broken  three  times,  and  always  longitudinally 
through  the  orbital  plate. 

The  sphenoid  has  been  broken  onee,  at  the  base  of  the  sknib 

In  addition  to  tlu\^e  observatious  ujwm  the  naked  skull,  I  have  seen 
at  least  four  examples,  which  illustrate  t!ie  relative  in  frequency  of  frac- 
tures of  the  malar  bone,  as  com|nircd  with  fractures  of  the  su|)erior 
maxilla  and  of  the  other  bunes  of  tlie  face,  even  when  the  blow  is  re- 
ceived directly  upon  tlie  malar  hone, 

Pat.  Maloney,  fet.  55,  iell  about  twenty  feet  and  struck  ujKm  his 
face.  Six  weeks  after  the  accident,  while  an  inmate  of  the  Buffalo 
Hospital  of  the  Sistei^  of  Charity,  I  found  the  right  malar  bouQ  de- 
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pressed,  but  I  could  not  trace  any  line  of  fracture  in  the  malar  bone. 
I  think  the  antrum  of  the  superior  maxilla  was  broken,  and  the  malar 
bone  forced  in  upon  it. 

Thomas  Crotty,  set.  20,  was  struck  with  a  hoop,  August  15,  1855. 
He  was  seen  immediately  by  a  surgeon  in  Canada,  but  the  fracture 
was  not  recognized.  Five  days  after,  he  called  at  my  office.  I  found 
the  outer  portion  of  the  right  malar  bone  lifted  slightly,  and  the  lower 
and  anterior  angle  depressed  about  three  lines,  as  if  this  portion  had 
been  forced  in  upon  the  antrum. 

The  third  case  will  be  found  reported  under  fractures  of  the  superior 
maxilla,  and  the  fourth  has  been  brought  under  my  notice  in  the  prac- 
tice of  Dr.  Wadsworth,  of  this  city,  the  fracture  having  been  occasioned 
by  collision  with  the  head  of  another  man. 

Prognosis. — ^The  malar  bone  may  be  depressed,  as  we  have  seen,  to 
the  extent  of  two  or  three  lines,  without  being  broken.  This  accident 
will  be  more  properly  considered  under  fractures  of  the  upper  maxilla. 
A  fracture  of  the  malar  bone  implies,  therefore,  generally,  that  great 
force  has  been  applied,  and  that  other  fractures  exist  as  complications. 
This  may  not  be  true,  however,  when  only  the  orbital  margin  of  the 
socket  is  broken.  If  the  orbital  plate  is  broken,  and  a  portion  of  it  is 
pushed  into  the  socket,  it  may  occasion  a  slight  protrusion  of  the  ball, 
as  in  two  cases  related  by  Dr.  Neill  as  fractures  of  the  upper  maxilla, 
and  as  has  been  noticed  in  the  experiments  already  referred  to.     This 

f)rotrusion  of  the  eyeball  will  probably  continue,  in  some  degree,  as 
ong  as  the  bones  remain  displaced.  It  is  quite  probable,  however, 
that  in  some  cases,  after  severe  injuries  of  the  face,  a  moderate  protru- 
sion of  the  eyeball  is  due  entirely  to  extravasation  of  blood  in  the 
socket;  a  circumstance  which  would  be  likely  to  follow  a  fracture  of 
the  bones  of  the  socket,  and  to  increase  temporarily  the  protrusion  of 
the  eye. 

If  the  body  of  the  bone  is  broken  entirely  through,  and  coma  super- 
venes upon  the  accident,  there  is  some  reason  to  fear  that  the  skull  is 
fractuiied  at  its  base,  and  the  prognosis  ought  to  be  grave. 

Treaiment, — If  there  is  only  a  fissure  of  the  orbital  margin,  it  will 
not  require  attention ;  but  if  the  fissure  extends  through  the  orbital 

Elate,  and  at  the  same  time  the  anterior  and  inferior  margin  of  the 
one  is  depresseil,  in  consequence  of  which  the  orbital  plate  is  tilted 
upwards  and  made  to  push  forward  the  eyeball,  the  propriety  of  surgi- 
cal interference  may  be  considered.  If  this  protrusion  is  considemble, 
and  evidently  due  to  the  displaced  bone,  an  attempt  should  be  made 
to  lifl  the  body  of  the  malar  bone,  and  thus  to  restore  to  position  its 
orbital  plate.  The  metho<l  of  acc^omplishing  this  I  shall  describe  par- 
ticularly when  speaking  of  fractures  of  the  superior  maxilla  with  de- 
pression of  the  malar  bones. 
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CHAPTER  X. 

FRACTURES  OF  THE  UPPER  MAXILLARY  BONES. 

These  fractures  assume  so  great  a  variety  in  respect  to  form,  situa- 
tion, and  complications,  that  it  would  be  impossible  to  speak  of  them 
systematically,  or  to  establish  anything  but  very  general  rules  as  to 
treatment  and  prognosis. 

They  may  be  broken,  or  loosened  from  each  other  or  from  the  other 
bones  with  which  they  are  articulated,  with  or  without  any  farther 
fracture ;  the  nasal  processes  may  be  broken,  and  generally  this  accident 
is  accompanied  with  a  fracture  of  the  nasal  bones  also ;  the  malar  bones 
may  be  forc»ed  in,  carrying  with  them  a  portion  of  the  outer  wall  of  the 
antrum  ;  the  alveoli  may  be  broken  and  more  or  less  completely  de- 
tached ;  and  either  of  these  several  fractures  may  be  complicated  with 
fractures  of  the  other  bones  of  the  face,  or  of  the  base  of  the  skull  even. 

Treatment, — When  the  harmonies  of  the  upper  maxillary  bones  are 
only  slightly  disturbed,  nothing  but  a  retentive  treatment  is  necessary. 

A  man  was  thrown  backward  from  a  loaded  cart,  one  wheel  of  the 
cart  passing  over  his  face.  He  was  taken  up  unconscious,  but  when 
I  saw  him  on  the  following  morning,  his  consciousness  had  returned. 
The  right  malar  bone  was  broken,  and  forced  down  upon  the  antrum 
about  three  lines.  Both  superior  maxillae  were  loosened  from  their 
articulations,  and  could  be  moved  laterally,  the  motion  producing  a 
slight  grating  sound.  The  same  motion  and  grating  occurred  when- 
ever he  attempted  to  swallow.  No  effort  was  made  to  elevate  the 
malar  bones,  nor  did  I  find  any  means  necessary  to  retain  the  maxil- 
lary bones  in  place,  the  amount  of  displacement  being  very  inconsid- 
e«ible,  and  never  sufficient  to  be  observed  by  the  eye.  Cool  lotions 
were  applied  constantly  to  the  face,  and  the  patient  was  sustained  by  a 
liquid  diet.  On  the  ninth  day  all  motion  of  the  fragments  had  ceased, 
and  on  the  twenty-seventh  day  the  patient  was  completely  recovered, 
with  only  the  depression  of  the  malar  bone  remaining. 

Sargent,  of  Boston,  reports  a  similar  case,  in  which  a  slight  sej>ara- 
tion  of  the  maxillary  bones  united  promptly  and  witlfout  any  retentive 
apparatus.^ 

But  in  a  case  in  which  the  su})erior  maxillary  bonei5  had  been  more 
completely  torn  from  their  connections,  complicated  with  other  severe 
injuries,  I  found  it  necessary  to  support  the  fragments  by  closing  the 
lower  jaw  upon  the  uj)por,  and  by  suitable  bandages.  The  patient 
died,  however,  on  the  twelfth  day.^  ' 

Gracfe  recommends,  where  the  bones  are  thus  extensively  separated 
and  dis|)laced,  an  apparatus  made  of  steel,  and  suitably  covered,  which 


1  Boston  Med.  and  Surg.  Journ.,  vol.  Hi,  p.  378. 

'  Report  tm  Deformities  after  Fracture.     Trans.  Amer.  Med.  Association,  vol. 
viii,  p.  375,  Case  IV. 
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is  to  be  applied  against  the  forehead  and  buckled  under  the  occiput. 
From  the  two  sides  descend  a  couple  of  steel  plates,  which,  having  ar- 
rived at  the  free  border  of  the  upper  lip,  are  reflected  upon  themselves, 
and  are  made  to  support  upon  their  extremities  long  silver  gutters,  in- 
tended for  the  reception  of  not  only  the  displaced  teeth  and  alveoli,  but 
also  those  teeth  which  are  firm.^  Vulcanized  rubber  might  be  substi- 
tuted for  the  silver  in  this  apparatus. 

Wiseman  having  been  summoned  to  a  child  with  his  whole  upper 
jaw  forced  in  by  the  kick  of  a  horse,  "  l>eating  the  ethmoides  quite  in 
firom  the  os  cribriforme,"  and  forcing  the  palate  bone  against  the  back 
of  the  pharynx,  found  great  difficulty  in  securing  a  permanent  read- 
justment. At  first  he  attempted  to  introduce  his  finger  back  of  the 
bone,  but  failing  in  this,  he  bent  an  instrument  into  the  form  of  a 
hook,  and  passing  it  between  the  bone  and  the  pharynx,  he  easily  re- 
placed the  fragments.  But,  on  removing  the  instrument,  they  were 
again  displaced.  Immediately  he  had  constructed  an  instrument  by 
which  the  bones  could  be  not  only  easily  reduced,  but  also  retained  in 
place,  extension  being  made  by  the  hands  of  the  child,  his  mother,  and 
others,  alternately.  In  this  way  the  reunion  was  finally  effected,  and 
"  the  face  restored  to  a  good  shape,  better  than  could  have  been  hoped 
for.'"* 

Harris,  of  New  York,  mentions  a  case  in  which  a  child,  two  years 
old,  having  fallen  from  a  height  of  fifty  feet  upon  the  pavement,  was 
found  to  have  a  diastasis  of  both  the  superior  maxillary  and  palate 
bones;  the  separation  being  sufficient  to  admit  the  little  finger,  and 
extending  from  between  the  alveoli  which  supported  the  central  in- 
cisors, to  the  soft  palate.  It  is  not  said  whether  any  efforts  were  made 
to  reduce  the  bones,  but  six  weeks  after  the  injury  was  received  they 
were  still  open,  and  it  was  proposed  to  close  the  space  by  a  plastic 
operation  as  soon  as  the  condition  of  the  patient  would  warrant  such  a 
procedure.^ 

I  suspect  that  in  this  example,  as  in  my  experiments  referred  to 
under  fracture  of  the  malar  bone,  it  was  found  impossible  to  adjust  the 
bones  and  close  the  intermaxillary  suture,  and  for  the  same  reasons. 

If,  in  consequence  of  a  blow  received  upon  the  ossa  nasi,  the  nasal 
processes  of  the  superior  maxillae  are  broken  down,  they  may  be  lifted 
and  adjusted  in  the  same  manner  as  the  ossa  nasi. 

I  have  seen  several  examples  of  this  accident,  and  I  have  in  my 
cabinet  a  specimen,  in  which  the  nasal  bones  being  driven  in  by  the 
kick  of  a  horse,  the  nasal  process  upon  the  left  side  is  broken  off  just 
above  the  root  of  the  cuspid  tooth,  and  its  upper  end  inclined  inwards 
toward  the  nasal  passage  and  backwards,  until  it  is  completely  buried. 
In  this  situation  it  has  become  firmly  united  to  the  bony  and  soft  tissues 
into  which  it  was  brought  in  contact. 

The  following  example  will  illustrate  some  of  the  complications  and 
difficulties  connected  with  a  depression  of  the  malar  bone,  and  conse- 
quent fracture  of  the  antrum  maxillare. 

*  Traits  des  Frac.  etc.,  par  L  F   Malejaigno,  p.  378. 

'  Cbirurgical  Treatises,  by  Richard  Wiseman,  1734,  p.  44S. 

*  New  York  Journ.  Med.,  vol  xiii,  2d  ser.,  p.  214. 
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iL  P.,  of  Coles ville,  atrod  about  34  years,  \va.s  thrown  from  a  heighl 
striking  uj)nn  h\i^  ftice,  forcing  tlic  riglit  malar  bone  down  upon  the 
antnnn  t>f  the  sufurior  niaxilUi.  Dr.  L.  Potter,  of  Varysbiirg,  and 
my.^^elf  were  failed. 

The  deformity  produced  by  the  sinking  of  the  malar  bone  was  ver}' 
striking,  and  liotli  the  patient  an<l  myself  were  very  anxions  to  have  it 
re nie< lied,  if  pt^ssible.  We  tbund  8imie  of  the  teeth  upon  the  side  of 
tlif  fracture  Inuse^  and  we  deterniininj  to  extract  them,  and  prc^.s  up 
tlie  bono  witli  an  inj^tnitncnt  jatrcHJueet!  through  the  empty  sockets. 
The  first  atteujj^t  tu  extract  n  nudur  tooth,  however,  brought  down 
several  teetfi,  and  the  whole  floor  of  the  antrum.  The  detachment  of 
this  fragineut  was  also  now  so  complete  that  we  lielieved  it  necessary 
to  remove  it  entirely,  a  labor  whicli  was  accomplished  with  infinite 
difficulty,  and  witli  no  little  luizard  to  the  [laticnt,  as  dissection  had  to 
\h^  extended  very  far  back  into  the  tln*oat,  and  in  tlie  end  it  wils  not 
cffceted  without  brrnging  out,  attached  to  the  fragment  of  niaxiUary 
bone,  a  eonsidendilc  portion  of  the  pymmidtd  pmees-s  of  the  o^  pahiti* 

The  time  oceujiind  in  this  o]»eraticuj  wiis  at  least  one  hrair,  during 
whicli  we  were  every  moment  in  the  most  paiufid  apprehensions  lest 
we  shouhl  reach  and  wound  the  internal  earotUl,  which  lay  in  sneh 
close  juxtaposition  to  the  kidfc  that  we  eon  Id  distinctly  feel  its  pulsa- 
tion. After  its  removal,  the  hjeumrrhage  was  for  an  hour  or  more 
quite  profuse,  and  ccaihi  f)nly  be  restrained  by  sponge  compresses  pre^ssed 
firmly  back  into  the  month  and  antrum. 

Wlien  the  liaMnorrhage  was  suifieicntly  controlled,  we  proceeded  to 
examine  the  antrum,  the  flour  of  whicl*  licing  removed  entire,  per- 
mitted tlic  finger  to  enter  freely.  The  restoration  of  the  nndar  lj<:>ne 
was  now  accomplished  without  much  difficulty,  and  with  only  motl- 
erate  force. 

Two  years  after  the  accident  the  face  presented,  externally,  no  traces 
of  the  original  injury.  The  malar  bone  seemed  to  be  as  pronnnent  as 
upon  the  o[>pasite  side,  and  there  was  no  perceptible  falling  in  where 
the  tectli  and  alveoli  were  removed.  During  several  niuuths  after  the 
removal  of  tlie  Ikjoc,  the  antrum  eontiniie<l  to  discharge  pus,  but  at 
length  a  semi-cartilaginons  strneture  closed  in  the  cavity  below,  en- 
tirely reeonstrncting  its  fliM>r,  and  the  discharge  ceai^ed.  Since  then  he 
ha>>  exj)ericncetl  no  fiirtlier  inconvenience. 

I  wish  to  projiose  tw<i  or  three  cxpe^licnts  for  lifting  the  malar  bone 
when  it  has  Itoen  thrust  iluwn,  which  may  in  certain  cases  be  substi- 
tuted fVtr  the  uiode  which  has  been  heretofore  generally  ado|Ued, 

In  many  instanf*e#<  no  dilfieulty  will  be  experienced  in  resorting  to 
the  usual  method.  The  recent  loss  of  one  or  more  teeth  opposite  the 
floor  of  the  broken  antrum,  or  the  complete  displacement  of  a  t<x)th 
by  the  accident  itsclt*»  will  give  an  oppmi unity  for  the  perforation  of 
the  antrum  through  the  open  suckct,  and  for  the  intrt>iluction  of  a 
suitable  instrnmcnt  for  lifting  the  depressed  hone.  Unleas,  however, 
the  opening  is  fpiite  large,  the  instrument  employed  must  be  so  smalh 
such  as  a  straiglit  Btee!  sound  or  a  female  catheter,  as  to  ex|iose  the 
parts  agiunst  winch  Its  end  is  made  to  press,  to  some  risk  of  being 
broken  and  penetrated.     It  is  even  possible  in  this  way  to  penetrate 
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the  socket  of  the  eye,  and  thus  inflict  serious  injury  upon  the  eye  itself. 
Yet^  with  some  care,  such  accidents  may  be  avoided,  and  it  is  probable 
that  in  the  cases  supposed,  where  the  sockets  of  the  teeth  opposite  the 
base  of  the  antrum  are  open,  this  method  will  continue  to  have  tfie 
preference. 

But  if  the  teeth  remain  firm  in  their  places,  or  if  they  have  been 
some  time  removed,  and  the  sockets  are  filled  up,  and  we  wish  to  enter 
the  antrum  at  its  base,  we  must  either  drill  through  its  anterior  wall 
above  the  roots  of  the  teeth*  or  we  must  proceed  to  extract  a  tooth. 
The  first  method  gives  an  inconvenient  opening,  and  one  through 
which  it  will  be  necessary  to  use  a  curved  instrument ;  but  yet  it  is  a 
method  far  less  objectionable  than  the  extraction  of  a  tooth  which  is 
firm,  or  which  is  even  tolerably  firm,  in  its  socket,  and  which  may 
require  the  forceps  for  its  removal.  The  objections  to  this  latter  pro- 
cedure were  suggested  by  the  tedious  and  painful  operation  already 
detailed.  The  first  attempt  to  extract  a  tooth  brought  down  the  whole 
floor  of  the  antrum,  with  all  its  corresponding  teeth,  and  the  pyramidal 
process  of  the  palate  bone.  The  tooth  was  already  loose,  and  we 
thought  it  might  easily  be  taken  out,  but  it  had  not  occurred  to  us 
that  it  was  loosened  by  the  comminuted  condition  of  the  walls  of  the 
antrum,  and  of  the  dental  arcade.  The  experiments  made  upon  the 
dead  subject  would  seem  to  show  thiat  this  fracture  and  comminution 
of  the  alveoli  is  not  a  very  frequent  result  of  a  fracture  of  the  antrum 
produced  by  a  blow  upon  the  malar  bone;  yet  it  may  hap[)en,  and 
whenever  it  does,  the  attempt  to  extract  a  tooth  must  always  expose 
the  patient  to  the  same  hazards.  Certainly  it  is  no  trifling  matter  to 
pull  away  all  of  a  man's  upper  teeth  upon  one  side,  and  to  open  freely 
into  a  broad  cavity  which  might  never  close  again,  and  which,  in  this 
event,  must  always  serve  as  a  place  of  lodgment  for  particles  of  food, 
and  for  foul  secretions,  to  say  nothing  of  the  external  deformity  which 
it  is  likely  to  produce,  and  of  the  severity  and  even  danger  of  the 
operation. 

I  wish,  then,  to  suggest  certain  procedures,  the  value  of  which  I  have 
been  able  to  determine  by  experiment  upon  the  living  subject  in  two 
or  three  cases,  and  which  I  have  carefully  and  frequently  tested  upon 
the  cadaver. 

First,  we  ought  to  attempt  to  lift  the  Iwne  by  putting  the  thumb 
under  its  zygomatic  process  and  body  within  the  mouth.  If  the  bone- 
is  thrown  directly  downwards,  or  downwards  and  backwards,,  this 
meth<Kl  can  scarcely  fail ;  and  even  when  it  is  thrown  downwards  and 
forwards,  so  as  to  press  into  the  antrum,  it  is  likely  to  succeed.  If, 
however,  for  any  reason,  the  thumb  cannot  be  brought  to  bear  upon 
its  under  surface,  we  may  make  a  small  incision  upon  the  cheek  over 
the  anterior  margin  of  the  masseter  muscle,  where  its  insertion  into  the 
malar  bone  terminates,  and  pushing  a  strong  blunt  hook  under  the 
bone,  we  may  lift  it  with  ease. 

Where  the  depression  of  the  malar  bone  is  in  the  direction  of  the 
anterior  and  superior  angle,  these  means  may  not  be  found  available, 
and  we  may  then  employ  a  screw  elevator,  an  instrument  which  I  find 
already  constructed  in  a  case  of  trephining  instruments  made  fot  tcv^ 
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by  Mr,  Liier,  of  Paris,  and  wliii'h  I  have  often  used,  and  constant! v 
reconimeiKied  to  my  pupils,  in  rertain  cases  of  fractures  of  the  skull. 
The  instrument  ought  to  he  made  of  tlie  best  steel,  and  with  a  broad, 
^harp- cutting  thread*  A  slight  incision  being  made  through  the  skin, 
and  down  to  tlie  centre  of  the  malar  bone,  the  elevator  is  tlien  screwed 
firmly  into  its  structure,  and  now  its  elevation  and  adjustment  may  be 
aci.'omplished  with  the  greatest  ease, 

Malgaigne  remarks:  **In  all  complicated  fractures  of  the  npper  jaw, 
there  is  one  principle  wliich  surgeons  cannot  trK:i  much  study,  namely, 
th at  a \  1  fragm  en  ts ,  li  n we ver  si  i gh  1 1  y  ad  li ere n t  t  h ey  m ay  be,  o u g h t  to  be 
most  carefully  pre!!3ervc<l,  and  they  will  l»e  fijund  to  unite  with  wonder- 
ful  ease.  This  remark  had  already  been  made  by  Savianl,  Larrey 
insists  strongly  upon  it,  and  we  have  seen  that  M.  Baudens,  so  great 
an  advocate  for  the  removal  of  loose  tragraents,  has  declared  for  these 
fragments  a  special  exemption/^' 

Malgaigne  has  here  t^pecial  reference  to  fractures  of  the  dental 
arcade,  and  to  fractures  implicating  the  alveoU,  and  extending  more  or 
less  into  the  body  of  the  Ijoue. 

It  would  be  an  error,  however,  to  suppose  that  a  reunion  will  in 
these  easi^  uniformly  take  place.  Exceptions  have  t occurred  in  my 
own  pnictice,  the  fragments  heeommg  loosened  and  completely  detached 
after  the  lapse  of  several  weeks.  In  the  case  related  by  Miller,  the 
whole  floor  of  the  antrum  having  been  broken  off,  in  an  unskilful 
attempt  to  extract  the  second  riglit  upper  molar,  it  was  found  impos- 
sible to  make  it  unit*?,  and  it  was  subsequently  remove* I.*  Such  un- 
fortunate results  certainly  may  sometimes  l>e  reasonably  anticipated. 
Yet  they  occur  so  seldom  as  to  justify  the  opinions  and  practice  advo- 
cated by  Malgaigne. 

In  some  instaui^es,  where  fragments  are  displaced,  carrying  with 
them  seveml  teeth,  while  otliers  in  the  same  row  remain  iirm,  it  will 
be  sufficient  to  close  the  mouth  and  apply  a  bandage  as  for  fnicture  of 
the  inferior  maxilla;  in  others,  the  teeth  and  their  alveoli  ought  to  l>e 
fastened  with  silk,  or  gold  or  silver  thread  ;  gold,  silver,  gutta-percha, 
or  vidcunite  clasps  may  be  applied  to  the  teeth  and  jaw. 

In  a  (*ase  of  fractnreof  the  right  superior  maxilla,  reported  by  Baker, 
of  Xorwich,  N.  Y,,  complicated  with  a  Imcture  of  the  inferior  maxilla, 
the  alveoli  were  retainetl  in  place  very  perfectly  by  a  mould  of  gutta- 
percha.'' Ncill,  of  Philadeljdua,  has  also  rejwrted  three  cases  of  frac- 
ture of  the  bones  of  the  face,  involving  tlie  superior  maxilla,  in  two  of 
which  the  eyes  were  made  to  protrude  more  or  les.s  from  tlieir  sockets** 
The  loosened  alveoli  were  made  Bist  by  wire.  The  subsequent  de- 
formity was  inconsiderable,  yet  in  no  instance  was  tlie  restomtion  com- 
plete;"* The  same  method  was  adopted  successfully  by  a  s=urge<m  in 
Virginia,  in  the  case  of  a  negro  fifty  year©  old,  where  most  of  the  teeth 


t  Op.  crt.,  vol.  i,  f>.  876.     PftH*  ed. 

•  News  LotU*p,  April,  1854.     AI*o,  Bo«t  Med,  tiTid  Surg.  Journ  ,  vol.  li,  p  264* 

•  Ni>w  York  Journ.  of  Mwl.,  vol.  i,  Sd  «<*r.,  p.  862. 

*  S<««  **  UbservHiiifos,''  uiidir  Frut'tiirc*  of  the  Malar  Bone;  in  which  the  orbital 
pliitc  of  th<*  timlnr  honi'  wn^  pushed  into  the  iioi.*kel9. 

*  Pliil    Med.  Exiim.f  vol.  x,  now  ser.,  pp.  465-8. 
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of  the  left  upper  jaw  were  forced  into  the  mouth,  carrying  with  them 
their  corresponding  alveolar  processes.  The  teeth  remained  firm  in 
their  sockets,  but  the  separation  of  the  bone  was  complete,  the  fragment 
being  held  in  place  only  by  the  mucous  membrane  of  the  mouth.  On 
the  eighth  day  the  surgeon  found  that  the  negro  had  removed  the  wire, 
and  also  the  cork  from  between  his  teeth,  and  the  maxillary  bandage; 
but  the  soft  parts  had  already  united,  and  the  bones  showed  no  ten- 
dency to  displacement.  His  recovery  was  speedy,  and  it  was  accom- 
plished without  any  farther  treatment.* 

Our  experience  during  the  war  of  the  rebellion  in  this  country  con- 
firms most  of  the  observations  heretofore  made  in  relation  to  these 
fractures.  Owing  to  the  extreme  vascularity  of  bones  composing  the 
upper  jaw,  the  fragments  have  been  found  to  unite,  after  the  most 
severe  gunshot  injuries,  with  surprising  rapidity ;  the  amount  of  necrosis 
and  caries  being  usually  inconsiderable,  compared  with  the  amount  of 
comminution.  The  same  anatomical  circumstance,  namely,  the  vas- 
cularity, has  rendered  these  accidents  peculiarly  liable  to  troublesome 
hieroorrhages,  both  primary  and  secondary. 

The  Surgeon-Grcneral  reports  that  of  4167  wounds  of  the  face,  tran- 
scribed from  the  reports  from  the  beginning  of  the  war  to  October, 
1864,  there  were  1579  fractures  of  the  facial  bones,  and  of  these  891 
recovered,  107  died — the  terminations  are  still  to  be  ascertained  in  581 
ca.se8.     He  farther  remarks  that  secondary  haemorrhage  has  been  the 

Principal  source  of  fatality  in  these  cases,  and  that  frequent  recourse 
as  been  had  to  ligation  of  the  carotid,  with  the  result  of  postponing 
for  a  time  the  fatal  event.* 


CHAPTER  XL 

FRACTURES  OF  THE  ZYGOMATIC  ARCH. 

The  zygoma,  strictly  speaking,  is  formed  in  a  great  measure  by  the 
body  of  the  malar  bone,  and  it  is  broken  whenever  the  malar  bone  is 
completely  separated  through  any  portion  of  its  body ;  but  I  propose  to 
confine  my  remarks  to  that  portion  only  which  is  composed  of  the 
two  processes,  called  respectively  the  zygomatic  processes  of  the  malar 
and  temporal  bone. 

Duverney  relates  a  case  in  which  a  young  child,  having  in  his  mouth 
the  end  of  a  lace-spindle,  fell  forwards  and  thrust  the  spindle  through 
the  mouth  from  within  outwards,  breaking  the  zygoma  in  the  same 
direction,  and  leaving  the  fragments  salient  outwards.'  To  which  case 
of  outward  displacement  Packard,  in  a  note  to  Malgaigne's  work  on 
fractures,  etc.,  has  added  a  second.* 

^  Amer.  Med.  Gasettef  vol.  viii.  new  ser.,  p.  106. 
»  Circular  No.  6,  Washington,  Nov.  1,  1866,  p.  20. 
«  Bulletin  de  la  Soci6t6  Anatomique,  p.  138,  1810. 
*  Op.  cit.,  p.  289,  vol.  i. 
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I  know  of  uo  other  examples  iu  winch  the  fragments  have  been 
throstoiitvvaixls.  A  reference  to  my  experiments  upon  the  naked  skoU 
will,  however,  show  tliiit  the  zygoma  may  be  broken  and  displaceil  in 
the  same  dircH-tion,  Iw  any  force  wtiieh  shall  fracture  tlie  superior 
raaxilla,  and  depress  the  anterior  margin  of  tlie  malar  bone.  In  my 
experiiiieuts  this  has  happened  three  time^,  and  always  at  the  same 
point,  viz.,  a  little  ^)eyond  the  middle  of  the  zygoma,  near  where  the 
suture  which  johis  the  two  proccssc:^  terminates  be!ow.  The  fmcturcs 
were  always  transvx*rse,  and  not  in  the  line  of  tlie  suture.  They  were 
thcrciore  iraetures  of  that  portion  of  the  zj^gonia  which  belongs  to  the 
temporal  bone. 

I  susixjct,  also,  that  to  this  class  of  cases  belongs  the  example  re- 
lated by  I>apuytren,  in  which  the  patient  having  died  on  the  fiftli  day, 
from  the  effects  of  the  cerebral  cNDnenssion,  the  autopsy  disclosed  **a 
fnicture  through  the  zygomatic  aiT-h ;  and  that  part  of  the  suj>erior 
naaxillary  bone  which  constitutes  the  antrum  was  driven  in.^^* 

In  anotltercase  mentioned  by  Dujmytrcn,  jircKhieed  by  a  direct  blow, 
the  fracture  was  compound  and  comminuttHl,  and  although  the  fi'ag- 
luents  w^re  raised  ea^^ily  by  an  elevator,  snp[ juration  easued  beneath, 
and  the  matter  was  dischargrnl  witliin  tlie  n>outh.' 

Taviguot  reports  a  ciise  of  fractiu'e  of  tliis  arch  which  was  not  dis- 
covered until  after  deatli^  the  fragments  not  being  at  all  displaced.^ 

Dr.  John  Boardman,  one  of  the  surg6H)ns  to  the  Buffiilo  Ilospital  of 
the  Sisters  of  Charity,  informs  me  that  he  has  met  with  a  fracture  of 
tlie  zyg')ma  in  a  man  alxut  thirty  years  of  age,  oc<*:tsioned  by  a  blow 
from  a  cricket- halL  Dr.  Boardman  saw  him  on  the  fourth  day,  and 
ascertained  that  immediately  on  the  rewipt  of  the  injury  he  felt  slightly 
stunned,  and  that  he  soon  recovere<l  from  this,  but  was  unable  to  open 
his  mouth  except  by  pulling  it  open  with  his  hand;  neither  could  he 
close  it  exee|it  in  the  same  manner.  This  immobility  of  the  jaw  con- 
tinued seveml  days  with  only  very  slight  iru|>rovement;  at  the  end  of 
five  weeks,  however,  when  la^^t  seen,  the  mobility  was  nearly,  but  not 
quite,  restored.  The  depressiun,  a  little  in  ihmt  of  the  centre  of  the 
zygoma,  wtis  discovered  by  the  patient  himself  immediately  af\cr  the 
receipt  of  the  injury,  and  he  says  be  tried  at  once  to  ascertain  wliether 
he  could  not  pueh  tlie  fragments  back  by  moving  the  jaw.  He  was 
unable  to  make  any  impression  u[M>n  them  by  this  manceuvre,  Tlie  de- 
pression still  remains,  but  if  is  not  so  distinct  as  it  was  when  fii*st  8t*en, 

Barney  Quinnj  presented  himself  at  tW  Bellevue  Disjiensary,  April 
17,  1871,  stating  that  he  had  been  hit  by  a  stone,  in  blasting,  thri^ 
weeks  before.  There  was  a  fracture,  with  depression,  at  or  near  the 
junetion  of  tlie  malar  and  tetn|>oral  |>rocesscs.  The  malar  bone  was 
elevati^l  a  little.  From  the  time  of  the  accident  he  liad  l:>een  unable  to 
oiK'u  his  mouth  more  than  half  aji  inch. 

January  2,  1874,  Aima  MeQuirk  tell  upon  the  side  of  hor  face. 
Seven  davf^  after  the  ac^^ideiit  she  ctjusulted  me.     There  was  a  fractiirt 


*  Injuries  and  DUeu^es  of  Uones,  bj  Bnron  Dupuytren*     Syd,  cd,,  London^  1M7, 
p.  336. 

>  i»p,  ciL,  p.  335. 

*  Bulletin  de  la  Soc.  AomL,  1810»  p.  138. 
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with  depression  at  the  junction  of  the  riialar  bone  with  the  zygoma. 
At  first,  and  for  a  day  or  two,  she  could  open  and  close  her  raouth 
easily,  but  when  I  saw  her,  the  act  of  opening  the  mouth  was  painful 
and  difficult.  Having  introduced  my  fingers  into  the  mouth,  I  at- 
tempted to  press  the  fragment  out,  but  was  unable  to  make  any  impres- 
sion upon  it. 

It  is  plain  that  in  this  latter  case,  the  inability  to  open  the  mouth 
was  due  to  the  inflammation  resulting  from  the  injury  and  not  to  the 
displacement  of  the  bone,  and  that  as  the  inflammation  subsided  the 
disability  would  disappear. 

Symjdoms, — An  irregular  projection  or  depression  of  the  fragments 
is  the  only  sign  which  can  be  relied  upon  to  indicate  the  existence  of 
this  accident;  and  this  must  often  be  concealed  by  the  swelling  which 
follows  so  rapidly  wherever  the  integuments  are  severely  bruised  over 
a  superficial  bone.  This  displacement  can  scarcely  occur  in  but  two 
directions,  either  outwards  or  inwards;  since  the  attachments  of  the 
temporal  aponeurosis  above,  and  of  the  masseter  muscle  below,  must 
effectually  prevent  its  descent  or  ascent. 

Neither  motion  nor  crepitus  will  often  be  present.  In  some  few  cases 
the  diflBculty  in  opening  or  shutting  the  mouth,  occasioned  by  the  pro- 
jection of  the  fragments  toward  or  into  the  tendon  of  the  temporal 
muscle,  may  assist  in  the  diagnosis. 

Prognosis. — If  the  fracture  has  been  produced  indirectly  by  a  de- 
pression of  the  malar  bone,  the  prognosis  must  depend  upon  the  amount 
of  injury  done  to  the  other  bones  of  the  face ;  in  itself,  the  fracture  of 
the  zygoma  cannot  be  a  matter  of  any  moment.  The  same  remark 
might  apply  also  to  any  fracture  of  the  zygoma  in  which  the  angles 
were  salient  outwards.  If,  on  the  contrary,  the  angle  is  salient  inwards, 
the  fracture  having  been  produced  by  a  blow  inflicted  directly  upon  the 
^gomatic  arch  from  without,  or  by  a  blow  upon  the  outer  portion  of 
the  malar  bone,  it  may,  perhaps,  occasion  some  embarrassment  to  the 
action  of  the  temporal  muscles. 

If  the  force  which  produces  the  fracture  has  acted  more  upon  the 
temporal  portion  of  the  arch,  near  where  the  process  arises  from  the 
temporal  bone,  it  may  be  accompanied  with  a  fracture  of  the  skull,  and 
with  serious  cerebral  lesions,  as  in  one  of  the  cases  already  alluded  to  as 
having  been  noticed  by  Dupuytren. 

The  abscess  which  followed  in  the  case  of  the  compound,  commi- 
nuted fracture,  quoted  from  the  same  author,  indicates  the  danger  of 
this  complication ;  but  it  must  be  noticed  that  its  evacuation  resulted 
in  a  rapid  cure,  and  that  no  deformity  or  difficulty  in  moving  the  jaw 
remained. 

Treatment. — A  fracture,  accompanied  with  an  outward  displacement, 
and  occasioned  bv  a  depression  of  the  malar  bone,  will  be  adjusted  by 
a  restoration  of  the  malar  bone  in  the  manner  already  described,  when 
speaking  of  fractures  of  the  superior  maxilla,  etc.  If  the  fragments 
are  displaced  outwards,  in  consequence  of  a  direct  blow  from  within, 
then  they  may  be  replaced  by  pressing  upon  the  projecting  angle. 
In  this  way  Duverney  easily  reduced  the  bones  in  the  case  which  I 
have  cited. 
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When  the  fmgments,  in  consequence  of  a  direct  blow  from  without, 
have  been  driven  insvaixis,  and,  as  a  consequence,  serious  einbarnt^- 
ment  to  the  motions  of  the  tetn[K>ral  muscle  ensue:5,  an  attempt  ouglit 
to  l>c  made  at  once  to  replace  them ;  if,  however,  no  iiiii>ediment  to  the 
action  of  the  muscle  exisLs,  it  i.s  scarcely  necessary  to  say  that  no  surgi- 
cal interference  will  be  required.  It  is  quite  probable,  indeed,  that  a 
slight  amount  of  emhiirra.^sment  may  be  the  result  of  the  direct  injury 
to  the  muscle  inflicted  by  the  blow,  without  reference  to  the  displace- 
ment of  the  bone,  and  that  a  few  days  will  suffice  to  remetly  this  evil 
eotirely  ;  aud^  moreover,  experience  teaches  that  in  the  case  of  a  frac- 
ture in  other  bones,  where  the  fragments  actually  penetrate  the  muscles 
and  remain  thus  displactKlj  the  points  are  gradually  absorbed,  and 
roundtnl,  so  that  after  a  time  they  constitute  no  impeilinient  to  the 
action  of  the  muscles.  It  is  proper  to  infer  that  the  same  thing  will 
occur  here.  The  surgeon  may  Ix-  reminded,  also,  that  it  is  not  the 
muscle  but  its  tendon  which  is  liable  to  be  jx^netrated;  and  that  this  iB 
usually  protected,  somewhat,  by  a  plate  of  soft  adipose  tissue  lying  be- 
tweeu  the  tendim  and  the  arch. 

If  to  these  considerations  we  add  tlie  difficulties  which  we  shall  be 
likely  to  encounter  in  the  reduction,  we  shall  expect  to  find  but  few 
cases  in  which  a  resort  to  snrgiml  interference  w^ill  be  necessary, 

Puverney  says  that  he  restored  a  fracture  of  this  arch,  accompanied 
with  depression^  by  pressing  against  the  zygoma  from  within  the  mouth  ; 
but  an  examination  of  t lie  interior  of  tlic  buccal  cavity  will  convince  us 
that  this  is  impossible  when  the  fracture  is  at  any  point  near  the  middle 
of  the  zygoma ;  and  that  it  can  be  ordy  when  the  fracture  is  at  or  near 
the  junction  of  the  zygoma  with  the  body  of  the  malar  l>one,  that  any 
elfct;tive  pressure  c:aii  l)e  made  from  this  direction.  In  such  a  case,  we 
nuiy,  perhaps,  lift  the  porti<m  of  the  zygoma  remaining  attached  to  the 
malar  bone,  by  the  same  means  which  have  alreiidy  l>cen  suggested  for 
litting  the  bone  itself. 

If  the  bone  is  driven  toward  the  tendon  of  the  temporal  muscle  at  or 
near  its  centre,  ixt^  hapjiens  ahiiast  always,  then  if  its  restonition  be- 
comes nccessiiry,  it  can  be  aceompltshed  only  by  approaching  the  bone 
from  without. 

Dupuytren  found  an  external  wound  through  which,  by  the  aid  of  a 
levator,  he  easily  restored  the  fragments  to  place. 

M.  Ferrier,  however,  of  the  Hospital  of  Aries,  in  a  case  brought 
before  him,  made  an  incision  through  the  integuments  doMm  to  tlie 
bune,  and  then  attempte<l  to  slide  underneath  the  small  extremity  of  a 
spatula;  but  the  apoiietirosis  would  not  yield,  and  he  was  oblige*!  to 
cut  it  also.  lie  was  now  able  to  lilt  the  fragments  easily.  The  wound 
healed  rapidly,  and  the  patient  wai^  dismissed  without  any  deformity.' 
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Division. — Of  45  examples  of  fracture  of  this  bone  which  have  been 
recorded  by  me,  not  including  gunshot  fractures,  42  were  broken 
through  some  portion  of  the  body. 

Having  made  an  analysis  of  35  of  the  above  examples,  I  find  that 
13  were  broken  completely  asunder  at  two  or  more  points,  constituting 
double  and  triple  fractures;  and  of  the  remaining  22,  5  were  accom- 
panied with  detachment  of  portions 
of  the  alveoli,  and  1  with  detach-  fio.  27. 

ment  of  a  considerable    fragment 
fix>m  the  body. 

19  of  the  35  were  comminuted 
fractures.  12  were  compound;  not 
including  In  this  enumeration  sev- 
eral examples  in  which  the  partial 
or  complete  dislodgment  of  a  tooth 
might  entitle  them  to  be  called 
compound. 

Four  fractures  through  or  near 
the  symphysis  were  nearly  or  quite  vertical,  and  20  of  the  remainder 
were  known  to  be  oblique.  Malgaigne  has  remarked,  also,  that  in 
fractures  of  the  body  of  the  bone  the  direction  of  the  obliquity  is 
generally  such  that  the  anterior  fragment  is  made  at  the  expense  of 
the  internal  face  of  the  bone,  and  the  posterior  fragment  at  the  expense 
of  the  external  face ;  this  latter  overriding  the  former.  Buck,  of  New 
York,  has  seen  the  fragments  in  an  opposite  condition,  requiring  the 
use  of  the  knife  and  the  saw  for  their  extrication.*  I  have  myself 
recorded  one  similar  example,  but  in  which  the  fragments  were  easily 
replaced. 

In  22  examples  of  fractures  through  the  body,  not  including  frac- 
tures of  the  symphysis,  the  line  of  fracture  has  been  observed  to  be  15 
times  at  or  very  near  the  mental  foramen,  twice  l)etween  the  first  and 
second  incisors,  three  times  behind  the  last  molar,  and  twice  between 
the  last  two  molars. 

Syme,  Listen,  and  Miller  have  remarked,  also,  the  greater  frequency 
of  fracture  near  the  anterior  mental  foramen;  but  Mr.  Erichsen  thinks 
he  has  seen  it  most  frequently  broken  near  the  symphysis,  between  the 
lateral  incisors,  or  between  these  teeth  and  the  canine.  Boyer  observes 
that  it  is  generally  somewhat  in  front  of  the  foramen ;  for  which  reason, 
as  he  thinks,  the  dental  nerve  is  rarely  torn. 


*  New  York  Journ.  Med.,  March,  1847.     Proceedings  of  N.  Y.  Med.  and  Surg. 
80c.,  Sept.  19,  1846. 
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Says  Boyer,  in  his  jyaiti  des  3Ialadii'A  ChtrurgicaleH,  "  A  fracture 
never  takes  place  in  the  eentml  point  of  the  length  of  the  jaw,  called 
the  6ytn[>hysis  of  the  chin  ;  but  wlien  the  solution  of  continuity  occurs 
toward  the  middle  of  the  Ixnie,  it  is  upon  one  or  ttie  other  mde  of  the 
symphysis,  wliieli  remains  always  upon  one  of  the  fra][^ments/'  An 
opinion  which,  however,  he  does  not  seem  always  to  have  entertained, 
since  Rrcherand,  in  a  report  of  his  lectures,  has  made  him  say  that  a 
fracture  some  times  takes  place  "near  the  chin,  but  seldom  so  as  to 
produce  the  division  of  the  symphysis  of  that  part,  though  it  be  noi 
impossible/^  But  many  surgeons  since  his  time  have  noti(*ed  this 
fracture,  and  Mulgaigne  assui*es  us  that  J.  ChK|uet  has  demonstrated 
its  existence  upon  an  anatomical  s|>eeimen. 

Stejihen  Smith,  oi'  New  York,  has  seen  two  examples,^  Lonsdale  men- 
tions three,*  and  Gil*son  has  seen  one,'  and  I  have  nu^t  with  two,  both 
of  which  are  record cfl  in  the  early  editions  of  this  book* 

Velpean,  Fergussnn,  Gibson,  Henry  Smith,  and  others,  have  re- 
marked that  a  seiiaratiou  at  the  symphysis  takes  place  usually  in  in* 
fancy  or  childliorxL  But  in  the  eight  examples  in  which  I  find  the 
ages  reported,  only  one,  a  c^se  mentioned  by  Lonsdale,  occurred  in  a 
person  as  young  as  ten  years;  in  one  of  tlie  cases  seen  by  myself  the 
patient  was  seventeen  years  old,  and  the  remainder  have  ranged  from 
twenty-five  yeai's  to  sixty ;  and  the  average  age  of  all  is  thirty-two 
years.  * 

I  have  seen  one  example  of  a  fracture  of  the  ramus,  in  a  man  twenty- 
three  years  old,  who  had  Ivccn  struck  by  a  wooden  block  on  the  side  of 
his  face.  The  ramus  was  broken  just  above  the  angle,  and  the  body 
%va8  broken,  also,  obliquely  near  the  symphysis.  The  intercepted  frag- 
ment was  carried  inwards;^  and  in  May^  1869,  I  met  with  another 
similar  case  at  Belleviie  Hospital,  in  a  woman  ;  a  pharyngeal  abscess 
resulted,  threatening  snftbcaiion  ;  for  which  my  hfmsc  surgeon,  Dr, 
Frank  Bosworth,  performed  tracheotomy  successfully.  Lednin  men- 
tions the  case  of  a  child,  ten  or  twelve  years  old,  in  wliom  the  fracture 
was  double  also ;  one  fracture  having  taketi  place  through  the  body, 
and  one  extending  o!>liqueIy  from  the  root  of  the  curonoid  process  to 
the  neck  of  the  eoudyle.  The  iutercepttxl  fragment  was,  however,  so 
little  ilisplaeed  tliat  the  fracture  of  the  ramus  was  not  discovered  until 
after  death.'^  Malgaigne  refci-s  to  this  as  the  only  example  recoi-ded  ; 
but  Stephen  Smith,  of  the  Belleviie  Hospital,  has  met  with  it  four  times: 
in  one  case  the  ramus  was  broken  on  both  si<1cs  ;  in  two  cases  one  ramus 
only  w^as  broken  ;  and  in  one  the  bo<ly  was  broken  on  the  right  side 
and  the  ramus  on  the  left.**  In  two  of  these  examples  the  fragments 
were  not  displaced. 


^  New  York  Journ.  Mod.,  .Thu,  1857,  Honpiitrtl  Reports. 

'  Prnctioil  Treatispon  FrHcturos.   By  Edwurrl  F.  LnnsdaK   Iion*lfn,  I8H8,  n  22fi, 
>  Inslitules  and  Pruetice  at  Surg      By  WilliHm  Gibson.     PhilMdelphiti,  l«4l,  n. 
261. 

*  Trims,  Amor.  Med.  Assoc.    Eeport  nn  '*  DeformUios  after  Fractures,"  vol.  viii, 
p.  385,  Car^e  17. 

*  MiilgHii^ne,  f>p.  cit.,  p.  887,  from  Lndran,  Obsorv.  Chirurir  ,  torn,  i,  ob«.  viii, 

*  New  York  Journ,  of  Med,,  Jnn.  1867.     Bellevuc  Hosp*  HeporU. 
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The  ooronoid  process  is  so  well  protected  by  muscles  and  by  the  sur- 
rounding bony  projections^  that  it  is  very  rarely  broken. 

Houzelot  mentions  a  case  in  which  a  fall  from  a  height  produced  at 
the  same  time  a  fracture  of  both  condyles,  of  both  coronoid  processes, 
and  of  the  symphysis.^ 

With  this  single  exception,  I  am  not  able  to  find  a  recorded  example 
of  a  fracture  of  this  process. 

At  least  nine  cases  have  been  reported  of  fracture  of  the  condyles,  in 
all  of  which  the  separation  occurred  through  the  neck,  viz.,  three  by 
Ribes,  two  by  Desault,  one  by  B6rard,  one  by  Houzelot,  one  by  Bichat, 
one  by  Packard,  of  Philadelphia,  and  two  by  WabH)n,  of  New  York ; 
the  iracture  always  occurring  through  the  neck  and  just  below  the 
insertion  of  the  external  pterygoid  muscle. 

According  to  Malgaigne,  the  analysis  of  these  cases,  excepting  those 
mentioned  by  Packard  and  Watson,  shows  two  classes  of  examples; 
the  one  occasioned  by  falls  or  blows  upon  the  chin,  and  producing  a 
sfmple  fracture  of  the  neck  of  the  condyle ;  the  other  occasioned  by  in- 
juries inflicted  upon  the  side  of  the  face,  and  producing  a  fracture  of 
Uie  neck  on  the  side  corresponding  to  that  upon  which  the  injuries  are 
received,  and  at  the  same  time  a  fracture  of  the  body  upon  the  opposite 
side.     These  two  varieties  seem  to  be  about  equally  common. 

In  the  case  mentioned  by  Houzelot,  and  already  cited,  there  existed 
at  the  same  time  a  fracture  of  both  condyles,  of  both  coronoid  processes, 
and  at  the  symphysis.  The  man  also  whom  Watson  saw  in  the  New 
York  Hospital  had  fallen  from  the  yard-arm  of  a  vessel,  breaking  his 
thigh  and  arm  bones  and  both  condyles  of  the  lower  jaw.  "  His  face  was 
somewhat  deformed  by  the  retraction  of  the  chin  ;  the  mouth  could  not 
be  opened  so  as  to  protrude  the  tongue  to  any  great  extent  beyond  the 
teeth,  and  the  teeth  of  the  upper  and  lower  jaws  could  not  be  brought 
into  contact.  In  attempting  to  move  the  jaw,  the  patient  experienced 
pain  and  crepitation  just  in  front  of  the  ears;  the  crepitation  could 
easily  be  felt  by  placing  the  fingers  over  the  fractured  condyles. 
Nothing  was  done  for  the  fractures  of  the  jaw.  In  a  few  weeks  the 
rubbing  of  the  broken  surfaces  and  attendant  soreness  ceased  to  trouble 
him;  but  the  shape  of  the  jaw,  and  difficulty  of  opening  the  mouth  to 
any  great  extent,  still  remained  unaltered."^ 

Etiology, — ^The  causes,  in  such  cases  as  I  have  myself  investigated, 
seem  generally  to  have  been  direct  blows,  in  most  instances  inflicted  by 
a  dub,  or  by  the  kick  of  a  horse ;  in  two  examples  the  blow  was  in- 
flicted by  the  fist.  I  have  also  seen  a  fracture  immediately  in  front 
of  the  right  cuspid,  in  a  lad  eight  years  of  age,  produced  by  being 
pressed  between  two  wagons,  the  pressure  being  made  upon  the  two 
angles  of  the  jaw.  In  ten  of  eleven  cases  mentioned  by  Stephen  Smith, 
the  causes  were  direct  blows.  Examples  of  fracture  of  the  inferior 
maxilla  from  indirect  blows  have,  however,  been  mentioned  by  other 
surgeons,  the  angles  of  the  bone  being  pressed  together  by  the  passage 

*  Malgaigne,  op.  cit.,  p.  400. 

•  New  York  Journ.  of  Med.,  Oct.  1840.     Hospital  Reporte. 
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of  a  wheel,  and  the  fracture  taking  place  usually  toward  the  syna.- 
physis. 

\Vc  have  already  alluded  to  the  observation  of  Malgaigne,  that  frao- 
tures  of  the  condyles  belong  to  two  classes;,  the  one  being  oocasionecl 
by  falls  upon  the  chin,  and  the  other  by  blows  upon  the  side  of  the 
face ;  the  former  acting  as  a  counter  force,  and  the  latter  as  a  direct. 

The  coronoid  process  can  only  be  broken  by  a  direct  blow. 

Symptoms, — Fractures  of  the  body  of  the  bone  are  characterized  by 
the  usual  signs  of  fracture  elsewhere,  namely,  displacement,  mobility, 
crepitus,  and  pain. 

The  displacement  is  generally  present ;  but  its  direction  and  amoaafe 
vary  according  to  the  situation  and  course  of  the  fracture,  and  also  ac- 
cording to  the  violence  and  direction  of  the  force  producing  the  frac- 
ture. I  have  seen  several  cases  unaccompanied  with  displacement,  and 
one  of  these  I  think  ought  to  be  regarded  as  an  example  of  a  partial 
fracture. 

A  lad,  ffit.  9,  was  kicked  by  a  horse  on  the  22d  of  June,  1858,  the 
blow  being  received  on  the  right  side  of  the  jaw.  I  saw  him  very  soon 
after  the  accident,  but  could  not  detect  any  fracture,  only  the  body  of 
the  jaw  seemed  to  be  bent  in.  On  the  third  day,  however,  while  en- 
deavoring to  straighten  the  jaw  by  violent  pressure  from  within  oat- 
wards,  I  detected  a  feeble  crepitus,  which  on  more  careful  examination 
proved  to  be  opjKwite  the  second  incisor  of  the  right  side.  I  was  also 
able  to  detect  a  slight  motion  at  the  same  point.  It  was  found  impas- 
sible to  rectify  the  bending,  and  no  farther  efforts  were  employed. 
After  the  lapse  of  nearly  a  year,  the  natural  curve  was  found  to  be  par- 
tially, but  not  completely,  restored. 

Ledran  and  other  surgeons  have  also  seen  examples  where  neither 
the  periosteum  nor  mucous  membrane  was  torn. 

Generally,  in  fractures  of  the  body,  the  anterior  fragment  is  de- 
pressed ;  and  Malgaigne  aiBrms  that  where  an  overlapping  occurs,  the 
anterior  fragment  lies,  generally,  within  the  posterior;  a  fact  which  be 
explains  by  the  direction  which  the  line  of  fracture  usually  takes,  namely, 
from  without,  inwards  and  backwards,  as  we  have  already  mentioned. 
In  one  instance,  rejwrted  by  me  to  the  American  Medical  Association, 
where  the  jaw  was  broken  at  the  symphysis  and  also  on  both  sides 
through  the  body,  the  central  fragments  were  found,  afi«r  about  four 
weeks,  lifted  two  lines  above  the  lateral  fragments,  and  also  slightly 
carried  backwards.^  I  have  twice  also  met  with  examples  in  which 
the  posterior  fragments  were  inclined  to  fall  inwards  toward  the  mouth, 
a  circumstance  which  seemed  to  indicate  that  the  course  of  the  obliquity 
was  in  a  direction  opposite  to  that  which  Malgaigne  has  observed  to 
be  most  frequent.  In  each  of  these  examples  the  jaw  was  broken 
upon  both  sides,  by  blows  inflicted  with  a  club,  and  the  fractures  were 
situated  well  back.^  It  is  possible,  however,  that  the  position  of  the 
fragments  was  due  rather  to  the  direction  and  force  of  the  impression 
than  to  the  direction  of  the  line  of  fracture. 


1  Trans.  Amer.  Med.  Assoc,  vol.  viii,  p.  880,  1866,  Case  6. 
*  Ibid.,  Cases  1  and  10. 
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is  to  the  action  of  the  muscles  in  the  production   of  displacement, 
Bofer,  S.  Cooper,  Erichsen,  and  Malgaigne  have  observed  that  their 
acdoo  upon  the  anterior  fragment  is  greater  in  proportion  &s  the  frac- 
(ore  is  nearer  the  symphysis,  and  less  in  proportion  as  it  approaches 
Ae  angle.     So  that  in  the  former  case  the  attempt  to  close  the  mouth 
is  wmetimes  attended  with  a  depression  of  the  anterior  fragment,  caus- 
ing a  separation  of  the  fragments  at  their  alveolar  margins;  while  in 
the  latter  case  the  attempt  to  close  the  mouth  forcibly  is  occasionally 
attended  with  separation  of  the  fragments  along  the  line  of  the  base. 

While  I  am  not  prepared  to  deny  the  accuracy  of  these  observations, 
it »  proper  to  notice  that  Listen  found  the  greatest  displacement  when 
the  iractare  was  opposite  the  first  molar;  and  I  must  confess  that  the  fact, 
ss  stated  by  Boyer  and  others,  does  not  seem  to  admit  of  a  satisfactory 
explanation ;  since  the  number,  and  consequently  the  power,  of  the 
moscles  which  act  upon  the  anterior  fragment  from  below  is  greater  in 
proportion  as  the  line  of  fracture  is  farther  back.     These  muscles, 
namely,  the  digastricus,  the  genio-hyoglossus,  and  the  mylo-hyoideus, 
with  several  other  muscles  which  act  less  directly,  all  tend  to  depress 
the  anterior  fragment,  and  in  some  slight  degree  to  carry  it  backwards; 
a  direction  which,  indeed,  it  usually  takes,  and  which  it  would  prob- 
ably always  take  if  left  alone  to  the  action  of  the  muscles.     If  the  frac- 
ture has  occurred  through  the  angle,  or  at  any  point  within  the  attach- 
meots  of  the  masseter  muscle,  the  action  of  those  fibres  of  this  muscle 
which  remain  connected  with  the  anterior  fragment  will  sufficiently  ex- 
plain the  fact  that  it  is  not  now  so  c&sily  depressed  below  the  level  of 
the  posterior  fragment ;  while  the  separation  of  the  fragments  along 
the  line  of  the  base  when  an  attempt  is  made  to  close  the  jaw  forcibly, 
is  probably  due  to  the  loosening  and  partial  dislodgment  of  some  of 
the  molars,  which,  being  pressed  upwards,  act  as  a  pivot  upon  which 
the  fragments  are  made  to  bend. 

Boyer  affirms,  also,  that  "  the  fractured  portions  are  never  deranged 
so  as  that  one  passes  on  the  other,  or  in  the  direction  of  their  length ; 
for  the  action  of  none  of  the  muscles  of  the  lo>ver  jaw  is  parallel  to  the 
axis  of  that  bone ;  besides,  its  extremities  are  retained  in  the  glenoidal 
cavities  of  the  temporal  bones."  But  this  theory  is  too  exclusive,  since 
the  fragments  may  have  become  displaced  in  any  direction  indepen- 
dently of  the  muscular  action.  Moreover,  the  action  of  the  muscles 
attached  to  the  anterior  fragment,  although  not  parallel  to  the  axis  of 
the  bone,  does  somewhat  favor  a  displacement  in  this  direction  ;  and 
the  action  of  the  pterygoid  muscles  upon  the  posterior  fragment  still 
farther  favors  this  form  of  displacement. 

An  overlapping  of  the  fragments  in  the  direction  of  the  axis  is,  in 
simple  fractures,  no  doubt,  exceptional,  and  in  such  examples  as  I  have 
seen,  it  was  very  trivial.  It  occurred  in  case  "  three  "  of  my  "  Report," 
the  fracture  being  near  the  mental  foramen ;  in  case  "  two,"  the  frac- 
ture being  just  anterior  to  the  last  molar ;  and  also  in  case  "  six," 
where  the  bone  had  been  broken  through  the  centre  of  the  body  on 
both  sides  and  through  the  symphysis ;  but  in  neither  case  did  the 
overlapping  exceed  two  or  three  lines,  and  it  was  always  easily  over- 
come. 
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iking  in  these  accitl en te 


Tlie  mobility  of  the  fras^m en ts  is  not  a 
in  fmctures  nf  the  lon^  bones,  yet  it  h  gcnemlly  suttieiently  marked, 
and  espeeially  where  tfio  bone  fs  broken  upon  both  sides  iit  the  «=ame 
time.  If  only  one  side  is  broken,  both  motion  and  erepitus  will  be 
most  easily  detected  by  lateral  pressnre  npon  tlie  posterior  fragment, 
whieh,  being  the  smalh^st  and  the  least  sopiiorted  by  antagonizing 
muficles,  will  he  fonnd  to  l>e  the  most  movable^  If  the  fracture  is  upon 
both  sides^  mobility  and  erepitus  will  be  most  readily  develoj>LHi  by 
eei/Jng  upon  the  anterior  fragment  and  moving  it  gently  up  and  down, 
wlule  the  finger  rests  upon  the  alveokis  witlu'n  the  mouth. 

Sometinit^  a  slight  sw<dling  or  tenderness  at  some  point  of  the  den- 
tal arcade,  or  the  loosening  or  complete  dislodgnient  of  a  tooth,  will 
indieate  the  point  of  fracture. 

F\un,  ei^peeinlly  when  the  fragments  are  move<l,  is  here  more  con- 
stant than  in  most  other  fnietu res,  owing  jKTha|>8,  in  part,  to  the  euper- 
fieial  jiosition  nf  the  bone,  wliieh  renders  the  soft  parts  lying  over  it 
more  liable  to  injury  from  tlie  eanses  of  fracture;  but  also^  in  part,  to 
the  lesions  which  the  inferior  dental  nerve  may  have  sytrere<l.  It  is, 
indeed],  a  matter  of  surprise  that  injury  to  this  nerve  does  not  oftener 
seriously  complicate  these  aeei dents,  eoui'sing^  as  it  does,  through  so 
large  a  portion  ui*  the  angle  and  IkmIv  of  the  bone.  One  might  naturally 
suppose  that  its  ecmiplctc  disrnptirai  would  often  occasion  paralysis  of 
those  portions  of  the  face  to  which  it  is  finally  distribute^l,  and  that  its 
partial  le-sions  and  contusions  w^ould  create,  \u  many  cases,  the  most 
acute  and  constant  sutlering.  It  is  rare,  however,  that  wo  have  present 
an  amount  of  pain  which  might  not  Ik'  nttributxHl  to  a  severe  shock,  or 
a  slight  simin  upon  its  filn'es.  I  have  myself  never  seen  any  extraor 
dinary  suflering  distinctly  attributable  U*  an  injury  of  the  dental  nerv€ 
after  fracture ;  nor  any  degree  *»f  tacial  jmralysis,  except  in  the  ease  to 
be  hereafter  dt^jribcd.  Rossi  relates  a  ease  in  whieli  convulsions  fol- 
lowed this  accident,  and  in  whieli,  as  a  final  remedy,  he  propose<l  to 
expose  and  bisect  the  nerve;  and  Fhyani  saw  a  patient,  whose  jaw  had 
Vieen  l>rokeu,  die  in  convulsions  on  the  tenth  day,  the  nuiseular  c<in- 
tractions  having  commenceil  as  early  as  the  tcnirth  day  ai'tcr  the  at*ei- 
dent.  The  autopsy  disclosed  a  rupture  of  the  dental  nerve,  but  uo 
injury  to  the  brain. 

Boycr  explained  the  infrequency  f)f\severo  injury  to  the  dental  nerve 
by  the  supposition  that  the  **  greater  jmrt  of  th(*se  thicture^s  take  place 
between  tlie  symphysis  and  tl»e  foramen  by  which  this  nerve  comes 
out.'^  An  o[>inion  which  may  be  correct,  but  needs  confirmation.  I 
have  seen  the  body  or  angle  broken  at  fjoints  ]ff)stericir  to  the  mental 
foramen,  and  where  the  nerve  lies  within  its  l>ony  canal,  at  least  thirt-et.*n 
times,  and  in  front  of  the  mental  tbramen  nine  times;  at  other  times 
tlie  point  of  fnieture  has  not  been  noted  with  stieli  accuracy  as  to  enable 
me  to  say  whether  it  was  in  front  or  behind  the  fommen. 

I  suspect  that  a  bctttT  cx|danation  may  be  found  in  the  fact  that  the 
fragments  seldom  overlap,  to  any  appreciable  ext(*nt,  an<l  that  even  the 
dis|»lacement  in  the  direction  of  the  diameters  of  the  bone  is  generally 
inconsiderable  j  or  if  it  does  exist,  tlie  fragments  arc  easily  and  promptly 
replaced. 
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If  the  displacement  is  sufficient  to  occasion  a  complete  disruption  of 
the  nerve,  some  degree  of  temiK>rary  paralysis  in  the  portions  of  the 
face  supplied  by  it  must  be  inevitable ;  and,  perhaps,  this  occurs  otlener 
than  it  has  been  noticed,  since,  during  the  confinement  of  the  jaw  by 
dressings,  it  is  not  likely  to  be  observed,  and  after  the  lapse  of  a  few 
weeks  it  will  probably  cease  altogether. 

Bover  remarks  that  when  it  is  torn,  "the  square  and  triangular 
muscles  of  the  chin  are  paralyzed.  The  skin  of  that  part  and  the  in- 
ternal membrane  of  the  under  lip  preserve  their  sensibility,  which  it 
ap|)ears  they  owe  to  some  threads  of  the  portio  dura  of  the  seventh 
pair ;  but  the  paralysis  of  these  muscles  does  not  prove  of  itself  that 
the  jaw  is  fractured."  Boyer  has,  however,  noticed  this  result  but 
once,  and  then  in  a  case  where  the  bone  was  broken  upon  both  sides 
and  the  soft  parts  greatly  contused.  The  triangular  and  square  muscles 
were  paralyzed,  in  consequence  of  which  diere  was  a  slight  contortion 
of  the  mouth.  A.  Berard  has  also  mentioned  a  case  of  vertical  frac- 
ture occurring  between  the  second  and  third  molars,  without  displace- 
ment, w*hich  was  accompanied  with  complete  insensibility  of  the  lip  on 
the  same  side  throughout  the  s|>ace  comprised  between  the  commissure 
and  the  median  line,  and  between  the  free  border  of  the  lip  and  the 
chin.     The  paralysis  disappeared  after  a  few  days.* 

At  my  request.  Dr.  Frederick  S.  Dennis,  junior  assistant  at  Belle- 
vue  Hospital,  has  furnished  me  with  the  following  account  of  a  case 
lately  presented  in  one  of  my  wards.  I  shall  take  the  liberty  of  con- 
densing somewhat  the  very  full  and  interesting  history  which  he  has 
furnished  me;  remarking,  however,  that  the  observations  are  all  the 
result  of  his  own  careful  investigation. 

Kate  Campbell,  set.  30,  was  admitted,  December  11, 1874,  suffering 
from  an  attack  of  acute  tonsillitis.  I  subsequently  opiMied  an  abscess 
in  the  tonsil,  and  she  was  soon  discharged  cured.  While  taking  notes 
of  her  case.  Dr.  Dennis  learned  the  following  facts.  More  than  a  year 
before  she  had  received  a  fracture  of  the  lower  jaw,  right  side,  and 
a  distinct  callus  remained  near  the  angle  of  the  jaw  to  indicate  the 
p«)int  at  which  the  fracture  had  occurred.  Since  that  time  there  has 
existed  complete  insensibility  of  that  portion  of  the  face  which  is  sup- 
plied by  the  inferior  dental  nerve  and  its  branches.  Careful  experi- 
ments were  made  with  different  substances,  and  with  sharp  instruments, 
all  of  which  indicated  "that  the  nerve  was  destroyed  in  the  immediate 
vicinity  of  the  dental  foramen.  The  gustatory  nerve,  as  well  as  the 
chorda  tympani  from  the  facial,  maintained  their  full  physiologicjil 
functions,  both  in  reference  to  general  sensation,  and  the  sixieial  sense 
of  taste.  The  mylo-hyoid  branch  of  the  inferior  dental,  which  is  given 
off  just  before  the  nerve  enters  the  dental  foramen,  and  which  is  motor 
in  action,  was  not  in  the  least  impaired."  Over  the  entire  region 
supplied  by  the  inferior  dental  nerve  there  was  complete  an[esthesia. 
Pins,  thrust  through  the  integument  into  the  buccal  cavity,  caused  no 
sensation.  "  The  giims  as  well  as  the  teeth,  on  the  side  correspond ing 
to  the  fracture,  were  in  a  state  of  analgesia." 

>  Jlalgaigne,  from  Gua^ette  des  HojiitHiix,  10  A<>(it,  1S4\. 
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The  case  above  described  furnishes  an  example  of  permanent  paral- 
ysis of  the  inferior  dental  nerve,  from  fracture;  and  upon  this  point 
the  followintj:  ooinnients,  made  bv  Dr.  Dennis,  are  of  special  interest : 

"  Ha'tiiorrhage  into  the  dental  canul,  or  a  slight  laceration  of  the 
inferior  dental  nerve,  with  little  disjilaeement  of  the  fragments,  maj 
cause  a  paralysis,  which,  in  the  former  case  after  absorption,  and  in  th^ 
latter  ease  after  repair  of  nerve- tissues,  eventually  terminates  in  com- 
plete recovery;  but  in  the  case  under  consideration  there  is  no  ho|3o  of 
the  rest4>nition  of  the  function  of  the  nerve,  as  too  long  a  time  has 
intervened,  acoonling  to  the  views  of  the  m(*st  sanguine  neurologists* 

"  Malgaigne  has  never  seen  a  ease  nf  total  destrnetiou  of  the  inferior 
dental  nerve,  in  which  permanent  paralysis  tollowed,  from  a  fracture  of 
the  lower  jaw.  He  belie vl's  the  severe  pain,  whicti  fre(|yently  occurs, 
to  be  due  to  eerebritis  rather  than  to  injury  of  this  [larticnlur  nerve. 
He  further  states,  in  his  work  on  Fractures,  that  the  cases  in  which 
the  nerve  is  injured,  even  in  a  slight  degree,  are  very  rare. 

**  Petit,  Roi^si,  Flajani,  Foufher,  Kol>ert,and  many  other  writers  on 
this  subject,  give  examples  where  the  j^aralysis  was  of  short  duration ; 
and  they  say  that  they  have  never  seen  a  case  where  tlie  {laralysis  re- 
maincnl  permanent.  The  only  case  that  can  be  found,  in  the  rescHrches 
that  have  l»eeji  made,  where  the  paralysis  was  permanent,  is  one  re- 
portcnl  by  D<.^inilHx]e  in  tlie  Jmirn.  den  fhnnaissancrsj  1857,  No.  20, 
p.  538  ;  nnd  in  thin  cas<'  the  symptoms  of  injury  of  the  inferior  dental 
nerve  are  idcntiail  with  tliose  found  in  the  case  of  Kate  Camiibell. 
The  paralysis,  in  the  aise  which  Desirabode  repirts,  was  eanseil  by  a 
crude  dental  instrument,  which  tore  the  alveolar  processes  of  seven 
teeth,  nnd  exposed  tlie  dental  ctiuah*' 

To  tliesc  signs  now  enumerati'dj  we  may  add  as  occasional  conipli- 
eations,  rather  than  as  <liagnostic*  sy niptcnns,  sidivation,  swelling  of  the 
submaxillaiy  and  sublingual  glands,  abscesses,  net;rosis,  etc^  If  the 
blow  has  bt»en  vertical  upon  the  chin,  and  the  direction  of  its  force  has 
l>een  toward  the  articulations,  the  bony  structure  of  the  ear,  and  even 
the  brain,  may  have  suffereit  serious  lesions,  which  may  be  indicated 
by  a  deafness  or  a  roaring  in  tlie  ears,  by  bleeding  from  the  external 
meatus^  and  Ijy  fatal  coma.  Tessier  saw  a  man  who  had  receive*!  tlie 
kick  of  a  hoi-se  exactly  u|K»n  the  centre  of  the  chin,  breaking  the  l>one 
on  both  sides,  and  who,  in  con.«H»<|nence,  bled  fi-eeiy  from  his  ears  ;*  and 
Alix  relates  the  case  of  a  young  man  who,  tailing  from  a  height  and 
striking  upon  his  chin,  had  broken  his  jaw*  Insensiliility  immediately 
follo\vc<l ;  convulsions  also  ensued  upon  the  fourth  day,  and  he  died 
upon  tlie  sixlh.* 

If  the  fnictiire  is  at  the  symphysis,  it  is  generally  vertical,  and  either 
fragment  may  be  found  slightly  disphu^d  upwards  or  downwards.  In 
one  of  the  examples  seen  bv  myself,  the  left  fragment  fell  three  lines 
below  the  right,  and  in  another  the  right  side  had  tallen  about  one  line. 
In  a  case  mentioned  by  Syme  there  was  scarcely  any  displacement.* 


1  Mnlgnigne,  pp.  ^^8:5  ufici  H8ii  from  Journ.  dp  M^d.,  1789,  torn.  Ixxix,  p.  246. 
'  Ibid.,  p  88(i,  frcim  Alix,  Ubst^rvata  Chir  ,  fa^cic,  1»  ub».  10, 
»  Amfif.  Journ.  Med.  8ci,t  vol  xviii,  p,  248. 
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Listen  remarks  that  it  is  usually  slight.  Erichsen  and  B.  Cooper 
have  observed  the  same. 

The  signs  which  indicate  a  fracture  through  the  angle  have  already 
been  sufficiently  considered  when  speaking  of  fractures  of  the  body ; 
from  which  it  only  differs  in  the  less  degree  of  displacement,  and  in 
the  fact  that  the  posterior  fragments  are  a  little  more  prone  to  fall  in- 
wards toward  the  mouth.  I  have  noticed,  also,  that,  owing  probably 
to  the  loosening  and  partial  dislodgment  of  the  last  molar,  it  is  some- 
times difficult  to  close  the  mouth,  the  same  as  in  the  fractures  a  little 
fiurther  forwards. 

In  each  of  the  two  examples  of  fracture  of  the  ascending  ramus 
which  I  have  seen,  the  bone  being  broken  also  through  its  body,  the 
fracture  of  the  ramus  was  recognized  by  both  crepitus  and  mobility. 

As  to  the  signs  which  indicate  a  fracture  of  the  coronoid  process,  I 
am  only  able  to  infer  them  from  its  anatomical  relations.  There  must 
be  some  embarrassment  in  the  motions  of  the  jaw,  occasioned  by  the 
detachment  of  a  portion  of  the  fibres  of  the  temporal  muscle;  and  it  is 
probable  that  an  examination  by  the  finger  within  the  mouth  would 
readily  detect  mobility  and  displacement. 

A  fracture  through  the  neck  of  the  condyle  is  characterized  by  pain 
at  the  seat  of  fracture,  especially  recognized  when  an  attempt  is  made 
to  open  or  shut  the  mouth,  by  embarrassment  in  the  motions  of  the 
jaw,  by  crepitus,  which  may  usually  be  felt  or  heard  by  the  patient 
himself,  by  mobility  and  displacement. 

The  upper  fragment,  if  disengaged  from  the  lower,  is  drawn  forwards, 
upwards,  and  inwards,  by  the  action  of  the  pterygoideus  externus;  and 
it  is  felt  not  to  accompany  the  movements  of  the  lower  fragment. 

The  lower  fragment  is  at  the  same  time  drawn  upwards,  in  conse- 
quence of  which  the  lower  part  of  the  face  is  distorted  ;  a  circumstance 
first  noticed  by  Ribes,  ana  which  supplies  an  important  diagnostic 
mark  between  a  fracture  of  one  condyle  and  a  dislocation.  In  dislo- 
cation, the  chin  is  commonly  thrown  to  one  side,  but  it  is  to  the  side 
opposite  that  on  which  the  dislocation  has  occurred,  while  in  fracture 
the  chin  is  drawn  to  the  same  side. 

Prognosis. — Physick,  of  Philadelphia,  saw  a  case  of  non-union  of 
the  body  of  this  bone,  which  had  existed  nine  months.*  Dupuytren 
mentions  a  case  which  had  existed  three  years.^  Stephen  Smith,  of 
New  York,  reports  a  case  of  fracture  of  both  the  body  and  the  ramus, 
in  a  man  forty-five  years  old.  The  severity  of  the  injury,  with  the 
supervention  of  delirium  tremens,  prevented  the  application  of  dress- 
ings until  the  thirteenth  day.  On  the  twentieth  day,  about  a  pint  of 
blood  was  lost  by  haemorrhage  from  the  seat  of  fracture.  He  re- 
mained in  the  hospital  one  hundred  and  thirty-seven  days,  and  was 
finally  discharged,  the  fragments  not  having  yet  united.'  I  have  seen 
one  example  of  fibrous  union  in  the  case  of  a  man  who  broke  the  body 
of  the  jaw  by  a  fall  upon  his  chin.  Malgaigne  says  that  Royer  has 
seen  several  examples,  but  I  know  of  no  other  cases,  unless  as  the 


*  Phtla.  Med.  aqd  Surg  Journ.,  vol.  v.  *  Lemons  Orales. 

•  Smith,  New  York  Journ.  of  Med.  and  Surg.,  Jan.  1857. 
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result  of  j2:iiiishot  injiirieii,  %vhich  have  beini  retx>rdecl.  Iti  no  instance 
nfa8inif>le  fnirture  which  has  come  under  my  personal  care,  has  the 
bone  refnsetl  finally  to  unite,  although  I  have  seen  the  union  dehiyed 
six,  ^^evi'u,  ten^  and  even  eleven  weeks  or  more,'  In  three  of  these 
cases  the  fracture^  weiT  eitlicr  omi pound  or  comminuted  ;  but  in  one 
ca.^e  tlie  iVaeture  was  simple,  the  delay  in  the  union  being  due  to  a  feeble 
e<»iiditi*>u  of  the  ^ystenii  aud  in  part,  perha|)s,  to  neglect  of  pmjKir 
trcatmenL  Since  the  eommeuccment  of  tlie  late  war  1  have  met  with 
several  examples  of  non -union,  and  of  tibrou!^  union,  after  gimshot 
fractnras  J  but,  so  far  as  I  can  reniend)er,  iti  all  of  these  eases  oecrosiA 
existed,  or  some  portions  of  the  l>onc  had  been  earrieil  away. 

The  infrequcncy  of  non-union  after  this  fracture  is  a  fact  worthy  of 
esjiceial  attention,  because  of  the  extreme  difficulty,  if  not  actual  im- 
possibility, in  many  cases,  of  wholly  preventing  motion  between  the 
fragments^  by  any  mode  of  dressing  yet  devised.  Any  one  who  has 
observed  attentively,  must  have  seen,  not  only  that  his  dressings  are 
mort.'  often  found  ^listurljcd  and  h»osenc<l  than  in  the  ease  of  almost  any 
otiicr  fraeturt*,  unless  it  be  the  clavicle,  ami  thus  the  fragments  have 
berii  rln-ough  all  the  treatment  ij^ubjeeted  to  frecjuent  changes  of  ptisi- 
liun;  but,  also,  that  even  while  the  dressings  remain  snugly  in  pluc*e, 
the  i>aticui  si^ldom  is  able  to  perfiirm  the  nrcesisary  acts  of  deglutitiun, 
or  to  speak,  even,  without  intticting  eonie  slight  motion  upon  the  frag- 
ments 

Indet^b  the  rapidity  jus  well  as  (M?rtainty  with  which  this  l)one  unites, 
has,  1  think,  been  observed  by  other  sturgeons,  and  I  have  myself  no- 
ticed one  instance,  in  an  adult  pennon,  in  which  tlie  Innw  w*as  immova- 
ble at  the  scat  f»f  fracture  on  the  seventeenth  »hiy,  and  {>erhnps  earlier. 
In  other  instances,  tlie  iniiou  luis  been  speetlily  etfected  aiter  the  re- 
moval ftf  all  dressings. 

Tht*  anioimt  of  defbnnity  resulting*  also,  from  these  fractures  is 
usually  very  trifling,  what*'ver  treatment  ha.s  \mm  adopted.  Only 
niuL-  of  the  united  fractures,  seen  aud  recorded  by  me,  arc  imperfect, 
and  in  none  of  thi^sc  is  the  imperlcetiou  such  as  to  be  n^JticLHl  in  a  casual 
fxauHoatimi  of  iIk'  face.  TIte  iltformity  which  is  usually  found,  is  a 
slight  irrrguhirity  t>f  the  teeth,  produced,  in  most  cases,  by  n  falling  of 
the  anterior  fragjucut,  but  in  one  case  by  a  slight  elevation  of  the  an- 
terior fragment.  But  even  tluB  <lot\s  not  always  iuterteixi  with  ma^ti- 
aition,  and  would  often  pass  unnoticed  by  the  patient  himself.  It  is 
prolial>Ic,  too,  that  time,  and  the  constant  use  of  the  lower  jaw  in  mas- 
tication, will  gnidually  effert  a  marked  improveuieut  in  the  ability  to 
bring  the  opposing  teeth  into  contact.  I  think  I  hiive  olj^erved  thia 
in  severed  instances. 

C'helins  remarks  that  !n  **  double  or  oblique  fnictui'cs  it  is  very  diflfi- 
i'ldt  to  kec'p  the  broken  ends  in  their  proper  place;  deformity  and  dis- 
pha'cment  of  the  natural  position  of  the  teeth  commonlv  remain/' 

In  the  second  example  of  fracture  through  the  symphysis  mentioned 
by  me,  the  left  fragment  remained  slightly  elevateil,  and  the  patient 
could  not  eloee  \m  teeth  perft?ctty,  yet  he  could  close  them  sufBciently 


'  My  Rr»purt  on  Duf<*rmit»e*  nfier  Frjicturcss,  CHJ»tj«  '1,  14,  t5,  18. 
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for  the  purposes  of  mastication.  It  is  probable,  however,  that  ordina- 
rily no  difficulty  will  be  experienced  in  accomplishing  a  perfect  cure 
when  the  separation  has  taken  place  only  at  the  symphysis. 

In  fractures  of  the  condyles,  more  care  is  requisite  to  retain  the  frag- 
ments in  apposition,  and  sometimes  it  may  be  found  to  be  impossible. 
Richerand  mentions  the  case  of  a  man,  who,  having  been  three  months 
in  the  "  H6pital  de  la  Charity,"  for  a  double  fracture  of  the  lower  jaw, 
one  fracture  being  near  the  middle,  and  the  other  near  the  right  con- 
dyle, left  before  the  cure  was  complete.  Seven  or  eight  months  after, 
he  called  upon  Boyer,  who  extracted  from  a  fistula  in  the  meatus  audi- 
torius  externus,  a  bony  mass  which  had  evidently  the  form  of  the  con- 
dyle.* Bichat  mentions  a  similar  case  as  having  come  under  the  ob- 
servation of  Desault;'  [wssibly  it  was  the  same  which  Boyer  saw. 
Ribes  says  that  a  Parisian  surgeon  treated  a  double  fracture  of  the  jaw 
in  a  gentleman,  one  fracture  being  through  the  body  and  the  other 
through  the  neck  of  the  condyle;  and,  in  spite  of  the  most  assiduous 
and  skilful  attention,  the  patient  recovered  with  a  lateral  distortion  of 
the  jaw,  occasioned  by  the  displacement  of  the  fragments.^  Ribes  him- 
self had  to  treat  an  accident  of  a  similar  character,  and,  notwithstand- 
ing all  his  care,  the  result  was  the  same  as  in  the  other  example  just 
cited.*  Fountain,  of  Iowa,  was  much  more  fortunate,  having  made  a 
complete  and  perfect  cure.* 

The  proximity  of  this  fracture  to  the  articulating  surface  may  occa- 
sion contraction  of  the  ligaments  about  the  joint;  and  a  degree  of  em- 
barrassment to  the  motions  of  the  jaw  has  followed  in  the  exj)erienoe 
of  Desault  and  others,  even  when  the  cure  has  been  most  complete  > 
but  this  has  usually  remained  only  for  a  short  period. 

Sanson  asserts  that  when  the  coronoid  process  is  broken,  the  fi'aeture 
never  unites  ;  but  that  mastication  is  performed  very  well,  the  masseter 
and  pterygoid  muscles  then  fulfilling  the  office  of  the  temporal.^ 

Treaivient. — The  few  attempts  which  1  have  made  to  restore  a  com- 
pletely dislocated  tooth  to  its  socket,  or  to  retain  it  in  place  when  very 
much  loosened,  have  generally  resulted  in  its  removal  at  some  later 
day,  and  especially  where  the  fracture  has  been  near  the  angle  and  a 
molar  has  been  disturbed.  I  believe  it  would  be  better  practiiKi  always 
to  remove  the  molars  under  these  circumstances,  unless  they  remain 
attached  to  the  alveoli,  and  cannot  be  removed  without  bringing  then* 
away  also;  and  this,  whether  the  loosened  teeth  are  situated  in  the 
line  of  fracture  or  not.  It  is  seldom  that  they  can  be  made  again  tcv 
occupy  their  80(»kets  perfectly,  and  where  the  teeth  are  in  the  line  of 
the  fnicture,  the  attempt  to  restore  them  to  place  will  sometimes  pre- 
vent the  proi)er  adjustment  of  the  fragments.  In  cases,  also,  in  which 
the  teeth  farther  forwards  are  completely  dislodged  at  the  scat  of  frac- 
ture, it  is  scarcely  worth  while  to  replace  them. 

*  Boyer,  Lectures  on  Dis.  of  Bone:*,  p.  58,  PliiU.  ed.,  180.3. 

*  D<>nuU,  Treatij*e  on  F^actu^e^  and  Luxations,  Phila.  ed.,  1805,  p.  3. 

*  Malgni«no,  op.  cit.,  p.  40-'. 

*  Tl.id'.,p.  402 

»  Fountain,  New  York  Jour.  Med.,  Jan.  18G0. 
«  S.  Cooper'**  First  Lines,  Amer  ed.,  184  J,  vol.  ii,  p.  31 L 
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As  to  those  t-wth  \vlH>se  loo8en(?<l  eoinlition  is  due  only  to  n  splitting 
of  the  alveoli  in  a  lonfritudiiial  direr'tioii,  the  siime  ride  will  not  always 
apply.  SoiTietimes,  aWev  a  careful  readjustment,  the  Iragmeuts  will  re- 
unite^ and  the  teeth  n^inain  firm. 

If  the  hone  is  ebipp(*d  off  upon  the  outside,  through  or  near  the  line 
of  the  sockets,  the  teeth  may  not  be  always  much  disturlxKl,  and  the 
loss  of  the  fragments  may  be  of  less  conser[uenee»  nor  have  I  geuerally 
suectH>(:led  in  living  them  ;  yet  if  tliey  remain  adherent  to  the  soft  parts, 
it  is  proper  to  make  the  attempt. 

The  expedient.s  to  which  surgeons  have  re^sorteil  for  the  purpose  of 
retaining  in  jdace  the  fragments,  when  the  l>one  is  broken  through  it* 
body,  may  be  arranged  under  the  names  of  ligaturej?,  splints,  bandages, 
and  tilings. 

The  ligature  has  Ix^eu  applied  both  to  the  t«eth  and  to  the  Inuie  itself. 
Thus,  in  an  trhlique  fracture  near  the  angle,  where  the  fragments 
could  not  otherwrse  be  prevented  from  falling  inwards,  Baudens  passed 
a  strong  ligature,  formed  of  thread,  around  tlie  fragments  and  in  im- 
mediate contact  witli  them,  tying  the  ligature  over  the  teeth  within  ihe 
mouth.  No  accident  followoii,  and  cm  the  twenty*third  day,  when  he 
removed  the  ligiiture,  the  hone  ha<l  united  firmly  and  smoothly/ 

In  the  ciise  of  the  fracture  of  the  iiderior  maxilki,  rejK)rte<l  by  Dn 
Buek  t<)  the  New  York  Pathologieal  Society,  and  already  ivfentKl  to, 
the  hone  ^*was  broken  lictwecn  the  two  incisor  teeth  of  the  left  side; 
tite  p:n't  of  the  hone  on  the  lct\  of  the  fracture  was  driven  in,  and  in- 
terlcH-kcd  behind  tlie  end  of  the  right  portion,  ho  as  to  be  sepanitinl  by 
a  fingcr*s  lireadth.  Finding  it  impossilde  otherwise  to  reduce  the  frac- 
ture^ ])r,  B,  dissected  off  the  under  lip,  ^n  jis  to  expi»se  the  fracture. 
He  found  thai  the  right  anterior  portion  of  the  fractured  Iwne  tenni- 
natf^l  in  nu  angular  projection  jis  far  as  on  a  Hue  below  the  h*(i  angle 
of  the  mouth.  The  lip  was  then  divided  to  the  chtn,  and  the  sot\  parts 
holding  the  fragment;^  together  incisc^i,  A  chisel  wjis  then  insinuated 
behind  the  prnjcH:'ting  angle  of  the  btne,  while  it  was  being  excisefl 
by  tilt?  uietac*arpal  saw,  WHieu  tlie  bone  was  restored  to  its  natural 
position,  it  was  found  so  apt  to  become  di^|dacal,  that  holes  were  drilled 
at  the  lower  angle  of  the  fracture,  and  adjustment  maintained  by  wiring 
them  t(*gether,  the  wire  pnssing  out  tlmmgh  the  lower  angle  of  the 
wourid.  Sutures  and  adhesive  straps,  with  a  bandage,  were  employed 
to  maintain  the  adjustment  of  the  parts*  Sfi  far  the  patient  has  done 
well,  being  supported  by  lifjnid  nourishment  introdriccil  through  a  tulx? 
passed  through  the  spaee  left  by  one  of  the  incisiirs,  whicfi,  on  awount 
of  it*H  loos<^ness,  was  removed."^  Dr.  R.  A,  lvihlo(*h,  of  Charleston, 
S.  C,  has  reported  a  similar  ease,  in  which  he  employed  sueeesstutly 
the  wire.^ 

In  May,  1858,  while  trephining  at  tlie  angle  of  the  jaw  for  the  p«r- 
j>ose  of  cutting  out  a  portion  of  the  dental  nerve  in  a  patient  sutfering 
from  neuralgia,  I  accidentally  broke  tlie  jaw  in  two  at  the  point  at 
which   the  trephine  was  applieiL     I    immediately  boreil  a  hole  in  the 

'  Mrtl^fjocfrir,  op,  cit ,  p,  89fl 

»  Nt»w  Yurk  Janrn   of  Med,.  et(^.,  Mnrch.  1847,  p.  211. 

•  Kinlocb,  Am.  Juurn.  Med.  Sci.,  Jyly»  1859,  p.  67- 
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opposite  extremities  of  the  two  fragments,  and  fastened  them  together 
with  a  silver  wire,  by  which  I  was  able  to  maintain  complete  appo- 
sition, and  in  three  weeks  the  union  was  accomplished,  the  wire  separat- 
ing and  falling  out  of  itself.     No  splints  were  ever  used.* 

With  these  exceptions,  so  far  as  I  am  aware,  the  ligature  has  been 
employed  as  a  means  of  retention  only,  by  fastening  it  upon  the  teeth, 
either  upon  those  which  are  situated  on  the  opposite  sides  of  the  fmc- 
ture,  or  upon  others  a  little  more  remote,  or  upon  the  corresponding 
teeth  of  the  upper  jaw,  or  upon  the  teeth  on  the  opposite  sides  of  the 
same  jaw. 

Ordinarily  the  ligature,  composed  of  either  fine  gold,  platinum,  or 
silver  wire,  or  of  firm  silk  or  linen  threads — (Celsus  advised  the  use  of 
horsehair)— has  been  applied  to  the  two  teeth  on  the  opposite  sides  of 
the  fracture,  or  if  these  have  not  been  sufficiently  firm,  to  the  next 
teeth.  This  practice,  recommended  first  by  Hippocrates,  has  received 
the  occ&sional  sanction  of  Ryff,  Walner,  Chelius,  Lizars,  Erichsen, 
Miller,  B.  Cooper,  Skey,  and  others,  but  by  Boyer,  Gibson,  and  Mal- 
gaigne  it  has  been  disapproved. 

Dr.  S.  G.  Ellis,  of  New  York,  as  we  have  already  seen,  has  treated 
a  fracture,  occurring  through  the  symphysis,  in  an  adult,  by  placing 
the  mainspring  of  a  watch  within  the  dental  arcade,  and  securing  it  in 
place  with  silver  wire.  The  mouth  was  kept  closed  by  bandages  car- 
ried under  the  chin.  The  fragments  united  with  only  a  slight  vertical 
displacement.' 

Dr.  George  Hayward,  of  Boston,  surgeon  to  the  Massachusetts  Gen- 
eral Hospital,  says :  "  When  the  bone  is  not  comminuted  and  there 
are  teeth  on  each  side  of  the  fracture,  the  ends  of  the  bone  can  be  kept 
in  exact  apposition  by  passing  a  silver  wire  or  strong  thread  around 
these  teeth  and  tying  it  tightly.  In  several  cases  of  fracture  of  the 
jaw,  in  which  the  bone  was  broken  in  one  place  only,  I  have,  in  the 
course  of  the  last  few  years,  adoptc^l  this  practice  with  entire  suwess, 
and  without  the  aid  of  any  other  means.  It  will  be  found  very  useful, 
also  as  an  auxiliary,  in  more  severe  cases,  in  which  it  may  be  required 
to  use  splints  and  bandages,  or  to  insert  a  piece  of  cork  between  the 
jaws,  as  recommended  by  Del[>et^h,  It  requires  some  mechanical  dex- 
terity to  apply  the  thread  neatly  ;  but  in  large  cities  we  can  avail  our- 
selves of  the  skill  of  dentists  for  this  puri>ose.^''  I  have  myself  in  two 
or  three  instances  used  a  linen  thread  with  excellent  results. 

Guillaume  de  Salicet  advises  to  secure  with  a  silk  thread,  at  the 
same  moment,  the  teeth  belonging  to  the  t^vt)  fragments,  and  the  cor- 
responding teeth  of  the  upper  jaw  ;*  while  the  dentist  Ixjmairc,  being 
applied  to  by  Dupuytren  to  secure  in  place  the  ununited  fragments  of 
a  broken  jaw,  fastened  the  two  left  canine  teeth  to  each  other  by  a  wire 
of  platinum,  as  had  been  already  suggested  by  Guillaume  de  Salicet; 
to  these  he  added  two  other  modes  of  ligature  which  were  altogether 

>  BufTMlo  Med.  Journ.,  vol.  xiv,  p.  148. 

'  Trans.  Amer.  Med.  Assoc.  My  report  on  <*  Defor.,"  etc.,  vol.  viii,  p.  383, 
Ca*e  14 

•  Boston  Med.  and  Surg.  Journ.,  vol.  xix,  p.  133,  1838. 

*  Malgaigne,  op.  cit.*,  p.  892. 
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origiiiaL  One  wire,  made  fast  to  the  la*st  molar  upon  one  side  trav 
emed  the  mouth  and  was  secured  to  one  of  the  biciis[)ids  u|»oii  the 
opposite  si<le  j  the  other  was  stretehe<l  from  the  first  inferior  hieiijipid 
on  the  vi^ht  to  the  first  superior  iHeiispid  on  the  let\.  A  eiire  wa;*  m** 
comiilislietl  at  the  end  of  two  moritlis,  but  one  af  the  wire?*  had  nejirly 
bisevted  the  tongue ;  and  as  it  had  gradually  beeome  imbuihhHl,  the 
fle?^h  iiad  closc<l  over  it  until  it  rested  like  a  seton  through  the  middle 
of  the  tongue  J 

Ntxie  of  tliese  various  methmls,  however,  will  in  general  be  found  to 
possess  much  value;  for  l)eside8  that  they  are  all  uf  them,  in  a  !h  _ 
iiwijority  of  cases,  wholly  unnecessiiry,  and  in  other  cjises,  owing  to  th 
absence  of  the  teeth,  or  to  their  loosened  or  deeayetl  condition,  or  to 
the  ck)6enci!«  with  which  they  ai*e  set  against  nieh  other,  aU^iolutely  im- 
possible, it  must  iKi  seeUy  also,  that  they  will  genenilly  prove  ftH?ble 
and  inellicic-nt.  The  wire.s  act  only  «(>on  the  iij^|>er  extremity  of  ihe 
line  of  fracture,  leaving  its  lower  portions  liable  to  be  disturlied  by 
trivial  causes;  tht*y  tL*ud  gradually  to  hxisen  even  the  firm  teeth  whii'h 
they  embrace,  and  not  unfrequently,  after  having  been  inaile  last  with 
njueh  labor^  they  i*ooti  becoHK^  disarranged  or  break.  They  require, 
therefore,  almost  always  the  additional  prutection  allbrded  by  liaiulugcsi?. 
interdeiital  splints,  etc.  Alone  they  are  ysiiiilly  insutKcient,  arul  if 
properly  coustructwl  l)£mdagt*s,  slings,  interdt^jial  splints,  etc.,  are  em- 
phiyed,  they  are  ncii  needinj,  Sumetimes,  miH'cover,  they  are  actually 
niiseliievous,  as  when  they  ItMisen  a  sound  ti>oth  or  press  upon  and  in- 
flame the  gums.  A.  Bi-rard  passed  a  silver  wire  twice  around  the 
necks  of  t\VT>  arljoining  teeth  on  the  op|Risitc  sida^  of  a  fracture.  It  re- 
tained the  fnigments  |ierfectly  in  appnsit ion  (hniirg  several  days;  but 
soon  the  gums  swelled  and  beuimc*  jiainful ;  the  tei'th  loos«Mied,  ami  it 
was  iouuil  necL'ssary  to  remove  the  wire*  Chussaignac  sought  to  avoid 
these  evils  by  placing  the  wire  upon  the  middle  of  the  crown,  free  fnirn 
the  gums,  and  by  including  four  teeth  insstead  of  two.  A  waxed  linen 
thread  was  made  fixst  in  ihis  mannei%  in  a  ea«^^  of  simjde  fraeturt*,  on 
the  st^venth  day.  On  the  fullowing  morning  the  thn-ad  was  ibund 
broken.  He  applied  then  a  silk  ligature  in  the  same  manner.  On 
about  the  third  day  this  also  was  disiirrangeil ;  the  ligatures  were  now 
discontinued  until  the  eighteenth  day^  when  he  renewisl  the  experi- 
ment with  a  piece  of  gold  wire.  Fourteen  ilays  after  this  the  ligature 
remained  firm,  but  the  gums  ^vere  red  and  blwding.  The  patient  not 
Imving  again  n^turne^l  to  Chassaignac,  the  result  is  not  known.- 

As  to  the  niethi»d  suggested  by  Guillamue  de  Salicct,  it  pjx^sents  no 
advantages  to  compensate  for  its  inccmvenieuccs  ;  while  that  aettially 
practiced  by  the  dentist  Letoaire,  succt^ssiul  in<lced,  threatened  to  sub- 
stitute a  loss  of  the  tongtie  far  an  ununited  fracture  of  the  iaw. 

Splints  have  Ijcen  employed  in  various  ways.     First,  simply  intertleii 
tal   splints,  laid  along  the  crowns  of  the  teeth,  and  only  sutlicientl^ 
groovHMl  to  be  easily  ivtain(xl  in  place;  secuntl,  clasps,  wliii-h  are  apfilied 
over  the  crowns  and  sides  of  the  teeth,  operating  chiefly  by  their  lateral 

1  .Ifjurn.  Uiiivtir,  dos  Sci,  Med.,  lorn.  xix.  p.  77. 
»  Lund.  MtHl.  and  ?Uyi,  Journ.,  Kuv.  1822,  p.  101. 
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pressure,  or  made  fast  by  screws ;  third,  splints  applied  to  the  outer  and 
inferior  margin  of  the  jaw;  fourth,  interdental  splints  combined  with 
outside  splints. 

Interdental  splints  have  been  recommended  by  many  surgeons  from 
an  early  day,  and  they  continue  to  be  employed  occasionally  up  to  this 
moment. 

Boyer  advises  the  use  of  cork  splints,  placed  one  on  each  side  be- 
tween the  upper  and  lower  jaws,  in  a  few  exceptional  cases.  Miller 
recommends  the  same  in  all  cases,  the  '*  two  edges  of  cork  sloping 
gently  bac:kwards,  with  their  upper  and  under  surfaces  grooved  for  the 
reception  of  the  upper  and  lower  teeth."  Fergusson  also  has  usually 
adopted  the  same  practice.  Muys  and  Bertraudi  employed  ivory 
wedges.* 

On  the  other  hand,  interdental  splints  are  rejected  entirely  by  Syme, 
Chclius,  Skey,  Erichsen,  and  Gibson. 

The  objections  which  have  been  stated  to  their  use  are :  that  they  are 
unsteady  and  become  easily  loosened  and  disarranged ;  that  they  occa- 
sionally press  painfully  upon  the  inside  of  the  cheeks;  that  they  accu- 
mulate about  themselves  an  offensive  sordes;  and  finally  that  they  are 
nnnecessary,  since  experience  has  proven,  says  Gibson,  that  ^^  there  is 
always  sufficient  space  between  the  teeth  to  enable  the  patient  to  im- 
bibe broth  or  any  other  thin  fluid  placed  between  the  teeth." 

It  is  not  strictly  true,  however,  that  in  all  cases  there  will  be  found 
sufficient  space  between  the  teeth,  when  the  mouth  is  closed,  for  the 
imbibition  of  nutrient  fluids.  I  have  myself  seen  exceptions ;  and  in 
such  a  case  the  patient,  if  the  mouth  were  closed  in  the  usual  way, 
would  have  to  be  fe<l  through  a  tube  conveyed  along  the  nastpils  into 
the  stomach,  as  suggested  by  both  Samuel  and  Bransby  Cooper  in  cer- 
tain bad  compound  fractures,  or  through  an  opening  made  by  the  ex- 
traction of  one  of  the  front  teeth  ;  neither  of  which  methods  ought  to 
be  preferred  to  the  interdental  splints ;  but  then  the  separation  of  the 
front  teeth  for  the  purpose  of  receiving  food,  is  by  no  means  the  only 
object  to  be  gained  by  their  use,  nor  indeed  the  principal  object.  Their 
great  pur|)ose  is  to  act  as  splints  whenever  the  absence  of  teeth,  either 
in  the  upper  or  lower  jaw,  renders  the  two  corresponding  arcades  un- 
equal and  irregular,  and  prevents  our  making  use  of  the  upper  as  a 
kind  of  internal  splint  for  the  lower  jaw. 

It  is  with  a  view  to  the  accomplishment  of  this  important  end  that 
they  are  often  valuable,  and  ought  sometimes  to  be  considered  as  indis- 
pensable. I  believe,  also,  that  many  of  the  inconveniences  which  have 
been  found  to  attend  the  use  of  cork  or  wood,  are  obviated  by  the  sub- 
stitution of  gutta  percha  in  the  manner  which  I  recommended  to  the 
profession  in  1849,^  and  also  again  in  my  report  to  the  American 
Medical  Association,  made  in  the  year  1855. 

The  mode  of  preparing  gutta  percha,  and  of  adapting  it  between  the 
teeth,  is  as  follows :  Dip  a  couple  of  pieces  of  the  gum,  of  a  proper 
sizBy  into  hot  water,  and  when  they  are  softened,  mould  them   into 

'  Lond.  Med.-Chir.  Rev.,  vol.  xx,  p.  470. 

•  Buffalo  Med.  and  Surg.  Journ.,  vol.  v,  p.  144,  Aug.  1849. 
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wedge-slmpefl  blwks,  and 


to  their  appropriate  places  be-^ 


earrv  them 
tvveen  the  baek  teeth  ou  eacli  side  of  the  ntouth;  taking  care,  of  course, 
that  (m  the  fmetiired  side  the  splint  extends  ^iiflieiontly  far  forwards  to 
traverse  th(fronjj:lily  the  line  of  frax^tnre.  Now  f»res8  up  each  horizontal 
ramus  of  the  jaw  until  the  moutli  is  suffieiently  closed,  and  tlie  Hue  of 
tlie  inferior  margin  i^  strai«>:ht ;  in  this  position  retain  the  fnigmenta^  a 
few  minutt^,  until  the  gum  has  well  haiilenerl.  Meantime  it  will  be 
pmetieahle,  generally,  to  iiitrothiee  the  finj^ers  into  the  nnvnth^  and  to 
prej*^  the  sjutta  pereha  laterally  on  eaeh  side  toward  the  teetfi,  and 
thiLs  to  make  its  pr^ition  more  skmuw  When  it  is  hardened*  remove 
the  sjilint-^,  for  the  pnr[)os<'  of  detennining  more  preeijst^ly  that  they 
are  properly  sliape<l  and  firtal* 

It  y  scarcely  neee.ssary  to  say  that  in  carrying  the  long  wtnjge- 
sliaped  block  into  the  mouth,  the  apex  of  the  wedge  is  to  be  intnKlueed 
fir>t. 

The  superiority  of  this  splint  is  now  at  once  perceived.  If  properly 
made,  it  is  smooth  upon  its  snrfaee,  and  not,  therefore,  so  liable  to  irri- 
tate the  month  as  wood  or  cork,  and  it  is  so  mouldtHi  to  the  teeth  tliat 
it  will  never  iK^eome  disjilaeeil.  It  }miss4ss<'«  this  mlvanlage,  alf^,  that 
in  ca.se  more  or  less  of  tlie  teeth  are  gone  in  either  the  upper  (»r  h>wer 
jaw,  it  fills  up  the  vacancies,  and  renders  the  support  uniform  and 
steady. 

•The  "clasp,'-  applied  over  the  crowns  and  sides  of  the  tci'th,  is  not 
intendt^J  to  act  as  an  interdental  splint ;  l>ut  by  its  lateral  prt^snre  it 
is  expected  to  hold  the  fragments  in  a])pnsilion  upon  uearly  the  same 
principle  with  the  ligature. 

Miitter,  (}f  Philadelphia,  and  N.  R.  Smith,  of  Baltimore,  emphiy  for 
this  pnrpose  a  plate  of  silver,  lijUhnl  snugly  over  the  tops  and  sides  of 
two  or  more  ta'th  adjaeent  to  the  fracture. 

Xi<^ile,  nY  Xuremberg,  empU^yed  for  the  8ame  pnr|>ose  a  couple  of 
Bteel  plates  fitte*l  accurately  along  the  anterior  and  jiosterior  dental 
curvuturt^s,  secured  in  j>iace  by  a  steel  clasp,  the  cUisp  iK^ng  furnished 
with  a  thumb-sfrrew,  in  order  the  more  eHectually  to  aecinu[)Iish  the 
lateral  pressure. 

Afalgaigiie  lia^s  extendetl  the  idea  of  Nicole,  by  substituting  for  the 
two  steel  plat**s  a  singUj  plate  coni|>osed  of  flexible  and  ductile  iron, 
which  is  titted  accnrately  to  all  the  irregnhuitie*;  of  the  posterior  dental 
arch.  From  the  two  extremities  of  this  plate,  and  from  tvvo  other  in- 
tx*rmediate  points,  four  small  steel  shafts  arise  perpendicnlarlv,  ere 
the  crowns  of  the  tcetii  at  right  angles,  and  then  fall  down  again  per 
pencli*'nlarly  upon  tlie  anterior  dental  arcade.  Each  steel  shaft  bt»iiij 
furni.^IiiMl  with  a  thnmb-st'rew,  the  iron  plate  can  now  be  made  to  U 
against  the  teeth  so  as  to  iorm  a  jxisterior  dental  splint.  The  teeth  are 
also  prote<'t*:H|  in  front  against  the  direct  action  of  the  thumb-screw  by 
the  interpositiou  of  a  leaden  plate. 

J.  B.  Gunning,  <lcntist,  of  New  York,  has  substituted  fir  all  theg 
materials  vulcani/.cd  india-rubber,  whicli   he  employs  both  as  a  clti 
and  iis  an  interdental  splint  j  and,  acct>rding  to  Dr.  Covey^*  the  same 


^  Bmiif  ElcloiKmd  Med.  Jaurn.,  Feb.  IStSG. 
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material  has  been  used  with  excellent  results  by  J.  B.  Bean,  dentist, 
of  Atlanta,  Ga.     The  following  is  Dr.  Bean's  plan  of  proce<lure. 

An  impression  is  taken  in  wax  of  the  crowns  of  tne  teeth  of  the 
uninjured  jaw,  and  of  each  fiagment  separately  of  the  broken  jaw. 
When,  in  doing  this,  the  ordinary  "impression  cup"  used  by  dentists 
cannot  be  introduced,  one  composed  of  a  thin  metallic  plate,  which  is 
covered  with  wax  and  stiffened  by  a  rim  of  wire,  may  be  substituted. 

"  From  these  impressions  are  made  casts  of  plaster  of  Paris,  very 
carefully  prepared,  so  as  to  produce  a  smooth,  hard  surface,  and  giving 
as  perfect  a  representation  of  the  teeth  as  possible.  These  plaster 
models  are  then  adjusted,  properly  antagonized  in  their  normal  posi- 
tion and  placed  in  the  '  maxillary  articulator.' 

"  The  fragments  of  the  model  representing  the  broken  jaw  are  held 
in  their  proper  position  by  wax,  l)eing  secured  thus  one  to  the  other, 
and  to  the  remaining  plate  of  the  articulator."  .  .  .  The  model  jaws 
are  now  opened  from  three  to  five  lines,  and  a  wax  model  of  a  splint  is 
built  up  between  the  molars,  covering  also  the  inner  and  outer  surfaces 
of  the  teeth.  A  connecting  band  of  wax  is  laid  from  one  side  to  the 
other  behind  the  upper  front  teeth,  leaving  thus  an  opening  in  front 
for  the  reception  of  the  food.  This  wax  and  plaster  model,  now  com- 
posing one  piece,  is  then  removed 
from  the  articulator,  and  placed  fio.  28. 

in  a  dentist's  "  flask,"  and  a  com- 
plete mould  of  the  model  is  again 
formed  from  plaster  laid  on  in  sec- 
tions, in  a  manner  which  those  ac- 
customed to  make  plaster  moulds 
will  readily  understand.  The 
plaster  having  fairly  set,  the  flask 
and  mould  are  opened,  the  wax 
carefully  removed,  and  the  spaces 

thus    left    in     the    mould    at    once  MaxIllary  Articulator. 

filled  with  the  rubber  rendered  i' o  Yr?rf 'J!:;'' '^'''''- 

,  .  2,  2.  Adjustable  rods. 

soft  by  heat.     The  mould  is  agam  3, 3.  Adjusubie  hinge. 

closed,  replaced  in  the  flask,  and  by 

heat  the  rublier  is  thoroughly  vulcanized.  The  flask  is  again  opened, 
the  plaster  removed,  and  an  interdental  splint  of  rubber  remains, 
which  is  fitted  accurately  to  all  the  surfaces  of  the  teeth  both  above 
and  below. 

The  splint  is  now  placed  in  the  mouth,  adjusted  to  the  teeth,  and  the 
lower  jaw  secured  in  position  by  the  apparatus  represented  in  the  ac- 
companying woodcut. 

Dr.  Covev  says,  that  during  the  late  war  Dr.  Bean  was  placed  in 
charge  of  a  hospital  at  Macon,  Georgia,  devoted  exclusively  to  the  re- 
ception of  this  class  of  injuries,  and  that  over  forty  cases  were  treated, 
and  with  eminent  success. 

My  own  judgment  of  this  apparatus  is,  that  so  far  as  the  substitution 
of  vulcanized  rubber  for  gutta  percha  is  concerned,  it  is  wholly  un- 
necessary in  the  great  majority  of  simple  fractures  of  the  jaw.  Gutta 
percha  is  applied  with  great  facility,  and  with  equal  accuracy  to  a\V  \k<^ 
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ilito 


dental  surfaces,  and  it  speedily  barden,s  suffieiuiitly  tor  all   prartiml 
purposes. 

In  gunshot  fractures,  Ijowever,  and  In  certain  other  badly  nimniinut* 
fractures,  I  can  well  understand  how  the  surtroim  may  advautageouslj 

avail  hini>«elf  of  vn lean! seed  ruldjcr, 
which  J  being  somewhat  harder,  may 
be  made  to  grasp  the  teeth  attache*! 
to  the  several  fragments  more  firmly  ; 
and  indeed  nuiy,  in  a  few  case?,  allow 
of  the  teeth  lici ug  made  fast  to  the 
splint  by  screws. 

It  will  be  observed  that  these  are 
the  ciLSos  which  Dr.  Beau  has  had 
chicfiy  uinler  treatment. 

An  exaniinatiou  of  the  cases  re- 
ported by  Dr.  Covey  will  also  sliow 
that  the  ap[>aratus  was  never  ap|drec" 
earlier  than  the  tenth  day,  even  wheti^ 
the  patieuts  were  under  the  charge  of 
Dr.  Bean  from  the  first,  and  that  in 
mo'^t  Ciises  the  application  of  tiie  ap- 
Bcaii'i  ApparatiiB  for  broken  Jaw,  »pr»rted.       panitus  was  dcUvved  to  a  much  late^ 

period.  Indeed,  it  is  apparent  tha« 
there  may  be  the  same  reasons  for  occasional  delay  in  the  application 
of  vulcanized  rubber  as  in  the  application  of  gutta  [»ercha^  or  any  other 
mmlc  of  support  and  dressing* 

In  reference  to  the  head  apparatus,  or  sling,  as  usfxl  liy  Dr.  Bean,  we 
have  only  a  single  remark  to  make.     It  is  a  nirnHficatiou  of  tlie  appa- 
ratus emj>loycd  for  mauv  years  Ijy  my.^elf*— tire  unMliiication  consirstinj 
in  the  use  of  a  liorizoiital  jn'ece  of  wood  supporting  a  cup  wliich  isfl 
placed  under  the  chin,  the  purpose  of  which  is  to  prevent  the  lateral 
pressure  usually   ma<1c   by  the  maxilhiry   hands.     The  nec^essity   of 
avoiding  lateral  pressure  in  certain  cases,  has  long  been  recogni«ed 
by  myself  and  otfiers;   and   it  Inis  betni  found  to  be  espei^ially  im- 
portant  in   all  com  minuted   and   gunshot  fractures.     To   the  attain- 
ment of  this  puryiose,  I   have  employ e<l  usually  a  firm  gutta  percha 
splint  under  the  chin,  to  the  projecting  lateral  extrcmitit»s  <»f  which  the 
maxilhiry  bands  have  been  attaclied  ;  and  I  think  it  much  better  than 
Dr.  Bean*s  jn'ece  of  wood.     In  a  great  majority  of  eases,  liowever,  oc- 
curring in  civil  practice,  that  is  to  siiy,  iu  most  simple  tractures,  this 
submental  s])lint  is  unnecessary,  since  tlie  lateral  |>ressure  is  harmlesa^J 
especially  when  the  interdental  splints  of  gutta  j>ereha  or  of  vuicanizt^dl 
rubber  are  employed. 

In  short,  while  I  am  prepared  to  admit  that  Dr.  Bean  has  by  his 
apparetl^  and  by  the  ap|rlication  of  great  jnccfutnical  skill,  talettt,  and 
industry,  Ireattxl  sucwssfully  marjy  cases  which  by  other  appliances  and 
In  other  hands  niitrht  have  resulted  most  uidbrtunately,  yet  it  is  plain 
that  his  metliod  will  find  its  field  of  usefulness  in  civil  practice  limited 
to  exceptional  cases. 

Dr.  J.  S.  Front,  of  Brooklyn,  New  York,  has  suggested  to  me  a  very 
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ingenious  mode  of  employing  the  interdental  splint  and  wire  ligature 
conjointly,  and  which  method,  at  my  request,  he  adopted  recently  in  a 
case  under  my  care  at  Bellevue  Hospital.  A  plate  of  gutta  percha  was 
placed  upon  the  top  of  the  teeth  across  the  line  of  fracture,  and  this 
was  secured  in  position  by  silver  wire,  which  had  been  made  to  grasp 
firmly  the  crowns  of  the  adjacent  teeth  and  was  then  brought  over  the 
horizontal  gutta-percha  plate.  In  this  case  it  accomplished  all  that 
was  desired. 

External  splints,  applied  along  the  base  or  outside  of  the  jaw,  were 
first  recommended  by  Par6,  who  used  for  this  purpose  leather;  and 
they  have  been  employed  in  some  form,  occasionally,  by  most  surgeons. 
Grenerally  they  have  been  com|K)sed  of  flexible  materials,  such  as  wetted 
pasteboard,  first  recommended  by  Heister,  felt,  linen  saturated  with  the 
whites  of  eggs,  paste,  dextrin,  or  starch;  plaster  of  Paris  has  also  been 
used;  and  they  have  been  retained  in  place  by  either  bandages  or  the 
sling.  As  before  stat<»d,  I  have  myself  used  for  this  piiqKxse  gutta 
percha,  but  I  shall  s|>eak  of  it  as  one  form  of  the  sling  dressing. 

Undoubtedly  useful,  and  even  necessary  in  some  cases,  especially 
where  there  exists  a  great  tendency  to  a  vertical  displacement,  they  will 
be  found,  also,  in  many  cases,  to  render  no  essential  service,  and  may 
properly  enough  be  dis]>ensed  with. 

Whatever  objections  hold  to  the  use  of  metallic  clasps,  must  apply 
in  some  degree  to  the  use  of  thase  forms  of  apparatus  in  which  it  is 
attempted  to  secure  the  fragments  by  means  of  a  combination  of  these 
clasps  with  outside  splints,  and  in  which  it  is  proposed  to  dispense  with 
all  bandages  or  slings,  the  mouth  being  permitted  to  ojjen  and  close 
freely  during  the  whole  treatment.  Motion  of  the  jaw  cannot  be  per- 
mitted in  any  case  where  the  fracture  is  far  back,  since  it  is  then  im- 
possible to  grasp  the  posterior  fragment  between  the  two  parallel  splints. 
Nothing  but  complete  immobility  of  the  jaw  will  now  insure  immo- 
bility to  the  fracture.  Some  of  these  forms  of  apparatus  are  liable  to 
additional  objections,  which  will  be  readily  suggested  by  an  explanation 
of  their  mode  of  construction. 

Chopart  and  Desault  originated  this  idea  as  early  as  1780,  for  frac- 
tures occurring  upon  both  sides;  in  which  cases  they  advised  "band- 
ages composed  of  crotchets  of  iron  or  of  steel,  placed  over  the  teeth, 
upon  the  alveolar  margin,  covered  with  cork  or  with  plates  of  lead,  and 
fastened  by  thUmb-screws  to  a  plate  of  sheet-iron,  or  to  some  other 
material  under  the  jaw.'' 

The  apparatus  invented  by  Rutenick,  a  German  surgeon,  in  1799, 
and  improved  by  Kluge,  is  thus  described  by  Dr.  Chester:  "It  con- 
sists, Ist,  of  small  silver  grooves,  varying  in  size  according  as  they  are 
to  be  placed  on  the  incisors  or  molars,  and  long  enough  to  extend  over 
the  crowns  of  four  teeth  ;  2d,  of  a  small  piece  of  board,  adapted  to  the 
lower  surface  of  the  jaw,  and  in  shape  resembling  a  horseshoe,  having 
at  its  two  horns,  two  holes  on  each  side ;  3d,  of  steel  hooks  of  various 
sizes,  each  having  at  one  extremity  an  arch  for  the  reception  of  the 
lower  lip,  and  another  smaller  for  securing  it  over  the  silver  channels 
on  the  teeth,  and  at  the  other  end  a  screw  to  pass  through  the  horse- 
shoe splint,  and  to  be  secured  to  it  by  a  nut  and  a  horizontal  bT^tve\v  ^X. 
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its  lower  surface;  4tb,of  a  eap  or  silk  Tiiji:Iitcap  to  renniin  on  the  head; 
and  otlijof  a  oouijire^s  eorrt\spoiulin^  in  sliape  and  ftizti  witli  the  splint. 
The  net  or  cap  bavin*:  ht'en  [iIiuxmI  on  the  lieud,  and  the  two  straps 
fustened  to  it  on  eai:h  side,  one  inimedialely  in  front  of  the  ear  anil  tlie 
other  about  three  incthes  fartber  back,  which  are  to  retain  the  splint  in 
its  position  by  pa.ssiinji"  through  tbe  two  bolei*  in  caeh  horn^  a  silver 
channel  is  phieed  on  tbe  four  teeth  nejiretst  to  the  fracture;  on  this  the 
small  areh  of  tbe  hook  i.s  placed,  aiul  the  screw  end  having  been  pa^ed 
throng] I  a  bole  in  the  splint,  h  screwed  fi roily  to  it  by  the  nvit,  after  a 
compress  has  been  placed  between  the  splint  and  the  integuments  below 
the  jaw, 

'*If  there  is  a  double  fracture,  two  channels  and  two  hooks  roitst  of 
coni*!*e  he  used.^'^ 

Bush  invented  a  similar  apparatus  in  1822,^  and  Houzelot  in  1826; 
since  whicli   the  apparatus   hfts   Ixicn   variously  modified   by  Joua 
Lousdalc^  Malgaigne,  and  jjerhap^  otberi*. 

Lonsdale  Sfiy^^  be  lias  employed  bi^  in^^trumeiit  in  numerous 
and  with  complete  sut^ess.^  Ruteuick  .'succeeded  with  his  apparattis 
in  a  case  where  the  disjilaeenient  pei^isted  in  sfute  of  all  other  means.* 
Jousset  was  also  successful  in  two  cases .^  Wales,  Asst.  Surg,  U.  S* 
Navy,  succeeded  with  an  iustrnnient  of  Ids  own  invention*® 

But  ot:hei"s  have  not  been  ecpially  fortunate;  or  if  they  have  succeeded 
in  Iiohling  the  fragments  in  apposition,  and  in  secnriog  a  bony  union, 
other  serious  ac*eidents  have  followed. 

In  tbe  first  ease  inentioiic<l  by  Houzelot,  the  instrument  was  ke|>t  mi 
thirteen  days,  after  which  an  attack  of  epilepsy  dcrangcil  everything, 
and  the  patient  was  transferred  to  Bic<4re.  The  second  patient  com- 
plained imuic{liately  of  an  intense  pain  under  the  chin,  and  a  pmfuse 
salivation  followed.  These  symptoms  were  subdued  by  the  sixth  day, 
but,  for  some  reasou,  the  apparatus  was  finally  removeil  on  the  tenth 
day.  The  fragments  hereafter  showed  no  tendency  to  derangement. 
Seven  days  after  its  removal,  an  abseess,  which  had  formed  under  the 
chin,  was  o[>encth  In  the  third  ca^^e^  tbe  apparatus  was  left  in  place 
thirty  days,  and  an  abscess  formed  also  under  tlie  chin.  Neucourt  ap- 
plied it  in  a  double  fracture  where  the  central  fragment  was  much  dis- 
placed. The  ap})ositiou  was  well  preserved,  lint  he  was  obliged  ta 
remove  it  on  tbe  seventeenth  day  on  aecx>uiit  of  a  phlegmon  which  wa;* 
forming  under  tbe  chin.  The  patient  to  whom  Bush  applied  hijs  aji- 
paratus,  woultl  wear  it  but  a  few  days.  Malgaigne  had  the  same  ex- 
perience with  Bushes  apfmratus. 

In  addition  to  the  ptiiu  and  inflammation,  followed  by  suhmaxillary 
abscesses,  which  have  been  such  frecpieut  results  of  its  use,  Malgaigue 
has  noticed  that  it  is  exceedingly  inclined  to  slide  forwards  aud  become 
displaced. 

*  London  Med -Ohir.  B6V.,to1.  xX|  p.  471,  from  Monthly  Archives  of  ibe  Medi- 
cal Science/*,  1834. 

'  Mrtlj^tuj^ne,  op.  cit.,p.  395, 

»  Lon-diiit?,  Fnictioal  Treutise  on  Fmcturea  j  London,  18SS,  p.  284. 

*  Mnlgttigiifi,  op.  v\i.,  p.  39f>.  *  Ibid.,  p.  896. 

*  WtkluB,  Am.  Jourc.  Med.  Sci.,  OcL  18G0. 
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III  short,  mnwitlLstanrlirig  the  uiKjuallfit^cl  testlmcHiy  of  Loosilale  ia 
favor  of  till;?  method  of  treatment,  especisilly  in  fracture?*  at  tlie  a^ytn- 
jihvhis,  and  in  fracture**  through  any  portion  of  the  shaft  anterior  to 
the  niais^seter  muscle,  it  is,  in  my  judgincutj  sunieiently  phiin  that  it  is 
applicable  to  only  a  very  limited  number  of  cases;  but  if  I  were  to 
r€?commend  any  form  of  apparatus  eonstructed  with  a  view  of  per- 
mitting mobility  of  the  jawn  durinoj  the  proeet?s  of  union,  it  \Vouhl  bo 
that  invented  by  Norman  Kiiigsley,  tlentist,  of  this  city,  and  which  I 
have  f^een  used  with  excellent  results  at  Bel  lev ue  Hospital. 

Impressions  in  phister  are  first  taken  of  Unh  upper  and  lower  jaws. 
Motlels  made  from  tlH^^>  impressions  will  repreaent   the   lower  jaw 
broken  and    the   fragments  dis- 
placH d.     The  model  of  the  lower  ^^"*  =^' 

jaw  is  then  separattnl  at  the  point 
representinjj  the  fracture,  and  the 
fragments  aiVjustwl  to  the  model  of 
the  up|)erjaw.  In  most  cases  the 
position  which  tliese  fmgments 
ms^umc  when  thus  placed,  deter- 
mines at*eu rate ly  the  original  form 
and  |>osition  of  tlic  lower  jaw. 
UlMm  the  plaster  nuKkd  of  the 
lower  juw»  obtained  and  recti  tied 
in  this  way,  a  splint  or  elasp  of 
vulcanite  rubber  is  then  made,  embracing  the  arms,  w^hieh  are  nmde 
of  sitec*!  wim,  one-sixte^nith  of  an  ineli  in  diameter.  The  arms  must 
ctirve  uj)wards  a  little  an  they  emerge  from  the  moutli,  to  avoid  pn^- 
stire  n|>on  the  lips,  and  then  curve  backwards,  terminating  nwir  the 
nnglf^  of  the  jaw. 

When  the  apparatus  is  applied,  the  teeth  must  he  pushed  into  the 


riasr«r  tnudet  of  Juirs. 


Fig.  81. 


KlDg»ley*s  •ppantii*  r«vera«<L 


kets  of  the  splint  with  some  force.     The  dressing  is  now  completed 
ra  sling  made  of  strong  muslin,  extending  beneath  the  chin  from  one 

arm  to  the  other, 

(m>rge  L.  Fitch,  dentist,  California,  believes  that  "dental  gutta 

pereha'*  may  be  made  to  answer  the  same  purpose  as  vakamU.^  Tub\itt^ 
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in  the  eonstnir'tioii  of  tins  and  atlier  similar  splints,*     In  this  opinion, 
however,  Dr.  Kingsley  does  not  concur. 


Fio.  82. 


'wiiUMnMjwn""' 


Same,  applied  to  model. 

The  treatment  nffrartn res  of  the  inferir*r  maxilla  by  a  eingle-heiided 
bandage  or  roller,  numbers  among    it*   disiinguishe<l  advik-ates    the 

names  of  Gibson  and  Barton;  indeed,  I 
Fio. ii4,  think  the  practice  is  at  the  present  time 

peculiur  to  a   few   American   sur^ifins, 
R  (//tv    ^i^'i\  (tili>^on    gives    the  following   diredions 

.   \H  L/h    i    W  j-^j.  applying  his  roller:  **  A  cotton  or 

linen  compress,  of  moderate  thickness, 
reaching  from  the  angle  of  the  jaw  nearly 
to  the  ehin^  is  placed  beneath,  and  hchl 
by  an  anj^istant,  while  the  surgeon  lakes 
a  roller,  four  or  the  yards  long,  an  inch 
ami  a  half  wide,  and  pjis.^\s  it  by  several 
successive  turns  nnder  the  jaw,  up  along 
the  sides  of  the  face,  and  over  the  head ; 
now  changing  the  (*oui"^?e  of  tlie  bandiige, 
he  causes  it  to  pass  off  at  a  right  angle 
Giirton't  Uiidttg**  tor  a  fractured  jaw.  froH)  the  perjx^ndicular  cast »  and  to  en- 
circle the  temple,  occijiut,  and  forcheatl, 
horizontally,  by  several  turns  ;  finally,  to  render  the  whole  more  set*ure, 
several  additional  horizontal  turns  are  made  around  the  back  of  the 
neck,  under  the  ear,  along  the  base  of  the  jaw,  under  the  point  of  the 
chin.  To  prevent  the  roller  from  slipping  or  changing  its  |>osition,  a 
short  pici'e  may  be  secured  by  a  pin  to  tlie  horizontal  turn  that  encir- 
cles the  forehead,  and  passed  backwards  along  the  centre  of  the  he 


1  Filchf  New  York  Med.  Gazette,  1869. 
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Barton's  bandage  for  a 
fracturtKl  jaw. 


as  far  .as  the  neck,  where  it  must  be  tacked  to  the  lower  horizontal 
turn — taking  care  to  fix  one  or  more  pins  at  every  point  at  which  the 
roller  has  crossed." 

Barton  employs,  also,  a  compress,  and  a  roller  five  yards  long ;  the 
applicaticm  of  which  is  thus  described  by  Sargent:  Place  the  initial 
extremity  of  the  roller  upon  the  occiput,  just 
below  its  protuberance,  and  conduct  the 
cylinder  obliquely  over  the  centre  of  the  left 
parietal  bone  to  the  top  of  the  head  ;  thence 
descend  across  the  right  temple  and  the  zy- 
gomatic arch,  an<l  pass  beneath  the  chin  to 
the  left  side  of  the  lace ;  mount  over  the  left 
zygoma  and  temple  to  the  summit  of  the 
cranium,  and  regain  the  starting-point;it  the 
occiput  by  traversing  obliquely  the  right 
parietal  l>one ;  next  wind  around  the  base  of 
the  lower  jaw  on  the  left  side  to  the  chin, 
and  thence  return  to  the  occiput  along  the 
right  side  of  the  maxilla ;  re|)eat  the  same 
course,  step  by  step,  until  the  roller  is  spent, 
and  then  confine  its  terminal  end. 

These  bandages  posse^4s  the  advantages  of  being  easily  obtained,  of 
simplicity  and  Taoility  of  application,  and,  we  may  add,  if  considered 
in  relation  to  the  majority  of  simple  fractures,  of  tolerable  adaptation 
to  the  ends  pro|>osed.  The  only  objections  to  their  use  which  I  have. 
ever  noticed,  are  occasional  disarrangen>onts,  and  the  tendency,  as  in 
all  other  continuous  rollers,  to  draw  the  fragments  to  one  side  or  the 
other,  according  as  the  successjive  turns 
of  the  ban<lage  are  ^uTied  to  the  right 
or  left.  There  is  one  other  oLjection, 
having  reference  to  the  occasional  in- 
adequacy of  this  dre>ising  to  prevent 
an  overlapping  of  the  fragments;  to 
which  objtrtion  also  the  sling,  as 
usually  constructed,  is  e<jually  obnox- 
ious, and  of  which  I  shall  speak  pres- 
ently. 

Finally,  it  is  to  the  »ling,  in  some 
of  its  various  forms,  with  or  without 
the  intVnIental  splint,  tliat  surgeons 
have  generally  given  the  prercrence. 
The  sling  is  known,  also,  by  the  name 
of  the  four-lieadetl  or  the  four-tailed 
roller  or  bandage. 

B.  Bt'll,  lii»yer,  Skey,  S.  Coo|)er, 
B.  Coo|>er,  Syine,  Fergusson,  Mayor, 
Lizirs,  and  Chelius  employ  the  sling, 
usually ;  and  the  favorite  mode  is  to 
use  for  this  purpose  a  piece  of  mi>slin  cloth  about  one  yard  long  and 
four  inches  wide,  torn  down  irom  its  two  extremities  to  witluu  \i\>o\i\. 


Fig.  35. 


Four-tailed  bandage  or  slin??  for  the 
lower  jaw. 
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tliree  or  f*mr  inches  of  the  centre.  Others  have  used  leather,  gutta 
percha,  adhesive  straps,  gum-ehistie,  etc. 

Where  the  muslin  h  u^lh],  it  is  quite  cn-^loniary  to  hiy  agiitiii*t  the 
skin  a  piece  of  juiste board,  wetted,  an<l  nioukled  to  the  etiin,  or  simply 
a  soft  C(jmpres8 ;  ancl  some  choose  to  open  the  centre  of  the  l)nnda^ 
sufficientlv  to  receive  the  chin.  The  middle  of  this  banchige  Iwitig 
laid  upon  the  chin,  the  two  ends  correi^ponding  to  the  upper  mar^jin 
of  the  roller  are  now  carriwl  acroi^pi  the  front  of  the  chin,  behind  tfie 
na|>e  of  the  neck,  and  made  tast ;  while  tlie  two  lower  ll^^ads  are  hriHijLrht 
directly  n[>wanls  irom  under  the  siden  of  the  chin,  nUmi^  the  side-i  of  the 
face,  ill  fnjut  of  the  iiu*?,  and  made  fai^t  njKin  the  top  of  t lie  head,  Tlie 
dressing  is  completed  hy  a  short  counter-hand  extending  acro*=s  the 
top  of  the  head  from  one  bandage  to  tlie  other;  or  the  several  bands 
may  he  made  fast  to  a  ni^^hteap,  in  which  case  the  eounter-liand  will 
he  unnecessary. 

It  only  remains  for  me  to  deseril>e  my  own  methofl  of  dressing  thes€ 
fractnn^  with  the  sling. 

Having  frequently  noticed  the  tendency  of  the  sling,  as  ordinarily 
constructed,  and  of  Gibson's  roller,  to  ctirry  tlie  anterior  fragraent 
backwards,  esf^ceialty  in  double  fraettire  wheit*  the  btxly  of  the  bf>ne 
is  brnken  njinn  both  sides,  1  d<»vi.s<:'d,  some  years  since,  an  ai>pariitU5» 
intendt'il  t<j  obviate  this  nbjeetion,  and  which  I  have  used  now  many 
times  witli  entire  satisfactton. 

It  is  cHnifvosed  of  a  tirm  leather  strap,  cmlled  maxillary,  which,  pass- 
ing perjHHidicnlnrly  upwards  from  nnder  the  chin,  is  ma<lc  to  buckle 
upon  the  top  of  the  head,  at  a  jtnint  near  the  situation  of  the  anterior 
fontanel le.  This  strap  is  sii[)pnrtcd  by  two  couuter-stmps,  made  of 
strong  Inieu  webbing,  rallied,  n^spcetively,  the  oetMpito-frontal  ami  the 
vertical.  Tlie  oceijii to- frontal  is  loo[>e(l  u[>nn  the  niaxilhny  at  a  f»oint 
a  little  above  the  ears,  and  may  be  elevated  or  depressed  at  pleastire. 
The  orvi|Mtnl  portion  tif  the  strap  Is  then  carried  backwards  and  bui^kli'fl 
undiT  the  neciput,  while  the  frontal  portion  is  bucklcil  aer<»ss  tlie  fore*- 
liead.  The  vertical  strap  unites  tlie  oecijiital  iu  the  maxillary  acniss  the 
top  ol'the  hea<i,  and  |»revents  the  upper  part  of  the  latter  from  Ix^eom- 
ing  di^pl;u"e<l  lia*wards.  At  each  {mint  where  a  buckle  is  use<l,  a  jiad 
must  be  |»laccd  between  the  strajv  an<l  the  head. 

The  maxillary  stmp  is  narrow  under  the  chin,  to  avoid  pressure  upon 
the  iront  of  the  nt»ck,  but  immcfliately  Ix'comcs  wider,  so  as  to  t*ov*er 
the  sidas  of  the  infrri<»r  maxilla  and  face,  after  which  it  gradually  di- 
minishes, to  accortmm<hUe  the  Inickle  upo[i  tin?  top  of  the  head.  The 
anterior  margin  ivi'  this  h:in<l,  at  the  jvoint  corresponding  to  the  sym- 
pliysis  iuenti,  au'l  for  about  two  inches  on  each  side,  is  supplied  with 
thrcjul 'holes,  for  the  purpose  of  attaching  a  piece  of  linen,  which,  when 
the  a]>paratus  is  in  place,  shall  cross  in  front  c»f  the  chin,  and  prevent  the 
maxillary  straji  from  sliding  backwards  against  the  front  of  the  neck. 

The  advantage  of  this  dressing  over  any  wliich  I  have  yet  seen,  con- 
sists in  its  cjipal)ility  to  lift  the  anterior  fragment  almost  vertindly, 
while  at  the  same  time  it  is  In  no  danger  of  falling  forwanls  and 
downwards  upon  the  liirehmd.  U]  as  in  the  case  of  most  other  dras»- 
ings,  the  oc<"ipital  stay  had  its  attachment  opfKvsite  to  the  chin,  its 
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effect  would  be  to  draw  the  central  fragment  backwards.  By  using  a 
firm  piece  of  leather,  as  a  maxillary  band,  and  attaching  the  occipital 
stay  above  the  ears,  this  difficulty  is  completely  obviated. 

Having  removed  such  teeth  as  are  much  loosened  at  the  point  of 
fracture,  and  replaced  those  which  are  loosened  at  other  points^  unless 
it  be  far  back  in  the  mouth,  and  ad- 
justed the  fragments  accurately,  the 
lower  jaw  is  to  be  closed  completely 
upon  the  upper,  and  the  apparatus 
snugly  applied.  It  is  not  necessary 
in  roost  cases  to  buckle  the  straps 
with  great  firmness,  since  experience 
has  shown  that  a  sufficient  degree  of 
immobility  is  usually  obtained  when 
the  apparatus  is  only  moderatelv 
tight. 

If  the  integuments  are  bruised  and 
tender,  a  compress  made  of  two  or 
more  thicknesses  of  patent  lint  should 
be  placed  underneath  the  chin,  be- 
tween it  and  the  leather. 

If  the  inability  to  introduce 
nourishment  between  the  teeth  when 
the  mouth  is  closed,  or  the  irregu- 
larity of  the  dental  arcade  renders 
the  use  of  interdental  splints  neces- 
sary, gutta  percha,  qs  I  have  already  explained,  ought,  in  general,  to 
be  preferred  to  any  other  material. 

The  patient  must  be  forbidden  to  talk  or  laugh,  and  when  he  lies 
down,  his  head  should  rest  upon  its  back,  for  whatever  mode  of  dress- 
ing is  employed,  and  however  carefully  it  is  applied,  it  will  be  found 
that  a  slight  motion  and  displacement  will  occur  whenever  the  weight 
of  the  head  rests  uj^on  the  side  of  the  face. 

Occasionally,  indeed,  as  often  as  every  two  or  three  days,  the  appa- 
ratus may  be  loosened  or  removed,  only  taking  care  generally  not  to 
disturb  the  interdental  splints,  when  they  are  used,  and  to  support  the 
jaw  with  the  hand,  during  its  removal;  and,  at  the  same  time,  the  face 
may  be  sponged  off  with  warm  water  and  castile  soap.  It  should  not 
be  lefl  off  entirely,  however,  in  less  than  three  or  four  weeks,  even 
where  the  fracture  is  most  simple,  nor  ought  the  patient  be  allowed  to 
eat  meat  in  less  than  four  or  five  weeks. 

To  cleanse  the  mouth  and  prevent  offensive  accumulations,  it  should 
be  washed  several  times  a  day  with  a  solution  of  tincture  of  myrrh, 
prepared  by  adding  one  drachm  to  about  four  ounc^es  of  water. 

The  same  apparatus,  and  without  any  essential  modification,  is  ap- 
plicable to  fractures  of  the  symphysis  and  of  the  angle  of  the  inferior 
maxilla,  as  well  as  to  fractures  of  the  body  of  the  bone. 

Instead  of  the  leather,  I  have  in  a  few  instances,  especially  of  com- 
pound fractures  where  it  became  necessary  to  allow  the  pus  to  discharge 
externally,  used  a  sling  or  a  splint  composed  of  gutta  percha,  suspeuded 


The  author's  apparatus. 
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by  bands  carried  over  the  top  of  the  head.  The  piece  from  which  this 
splint  is  made  should  be  three  or  four  lines  in  thickness,  covered  with 
cloth,  and  padded  under  the  chin.  It  will  be  found  convenient  to 
cover  it  with  cloth  before  immersing  it  in  the  hot  water.  The  water 
should  be  nearly  at  a  boiling  temperature,  so  that  the  splint  may  be- 
come perfectly  pliable;  and  it  should  be  laid  upon  the  face  and  allowed 
to  mould  itself  while  the  patient  lies  upon  his  back. 

Having  thus  fitted  it  accurately  to  the  face,  it  may  be  removed  and 
openings  made  at  points  corresponding  with  the  wounds  upon  the  skiu, 
before  it  is  reapplied. 

As  has  been  already  explained,  the  gutta  percha,  if  sufficiently  thick, 
and  if  the  lateral  wings  arc  allowed  to  project  a  little  on  either  side, 
will  serve  effectually  to  protect  the  sides  of  the  face  against  pressure 
from  the  bandage;  and  being  more  easily  moulded  to  the  base  and 
front  of  the  chin  than  any  other  material  which  has  yet  been  employed, 
must  have  the  preference.  The  necessity  for  its  use,  however,  is  only 
occasional. 

In  fractures  of  either  condyle,  unaccompanied  with  displacement, 
the  simple  leather  or  muslin  sling  will  sometimes  accomplish  a  perfect 
and  speedy  cure,  as  the  two  cases  reported  by  Desault  will  sufficiently 
demonstrate.  But  if  the  fragments  have  become  separated,  the  replace- 
ment is  difficult,  and  the  retention  uncertain. 

Ribes  was  the  first  to  suggest  and  to  practice  a  very  ingenious 
method  of  reduction  in  these  eases.  Having  seen  two  examples  which 
had  resulted  in  deformity  under  the  usual  treatment,  whi(;h  consisted 
in  simply  pressing  forwards  the  angle  of  the  jaw,  it  occurred  to  him 
that  while  the  upper  or  condyloidean  fragment  was  not  acted  u|K>n  at 
the  same  moment  by  pressure  from  the  opposite  direction,  a  reduction 
must  be  impossible.  The  case  of  a  cannoneer  whose  jaw  was  broken 
through  the  neck  of  the  condyle  on  the  right  side,  and  through  its 
body  on  the  left,  afforded  him  an  opportunity  to  determine  the  prac- 
ticability of  a  meth(Kl  of  which  he  had  as  yet  only  conceived  the  idea. 
Malgaigne  thus  describes  his  procedure :  "  With  the  lefl  hand  seize  the 
anterior  portion  of  the  jaw,  for  the  purpose  of  drawing  it  horizontally 
forwards,  while  you  carry  the  index  finger  of  the  right  hand  to  the 
lateral  and  sujxjrior  part  of  the  pharynx.  You  will  meet  at  first  the 
projection  formed  by  the  styloid  process,  but,  moving  your  finger  for- 
wards, you  will  find  soon  the  posterior  border  of  the  ramus  of  the  jaw; 
and  following  this  border  from  l)clow  upwards,  you  will  arrive  at  the 
inner  side  of  the  condyle,  which  you  will  push  outwards  in  such  a 
manner  lus  to  engage  it  upon  the  other  fragment.  This  manoeuvre 
cannot  be  made  without  cjiusing  nausea,  as  the  finger  always  does  when 
carried  into  the  posterior  part  of  the  pharynx ;  but  this  is  a  slight  in- 
convenience. The  reduction  obtained,  bear  the  jaw  upwards  and  back- 
wards in  order  to  press  and  fix  the  condyle  between  it  and  the  glenoid 
cavity,  then  fasten  it  in  i)lace  with  a  sling."  The  fragments  were  thus 
easily  brought  into  apposition  in  the  case  reported  by  Ribes,  and  the 
patient  was  cured  without  any  deformity. 

In  addition  to  these  means,  the  angle  of  the  jaw  ought  to  be  pressed 
I>ermanently  forwards  by  means  of  a  compress  placea  between  it  and 
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the  mastoid  process,  and  held  in  place  by  a  suitable  bandage ;  or  we 
may  adopt  the  method  which  proved  so  successful  with  Fountain, 
namely,  wire  the  front  teeth  of  the  lower  jaw  to  the  front  teeth  of  the 
upper  in  such  a  manner  as  to  draw  the  chin  forwards,  and  thus  main- 
tain apposition. 

If  the  corunoid  process  be  alone  broken,  it  is  sufficient  to  close  the 
mouth  with  any  form  of  sling  or  bandage  which  may  be  most  conve- 
nient. 


CHAPTER    XIII. 

FRACTURES  OF  THE  HYOID  BONE. 

M.  Orfila  has  reported  the  case  of  a  man,  aged  sixty-two  years, 
who  had  been  hanged,  and  whose  os  hyoides  was  broken  through  its 
body  on  its  right  side.^  M.  Cazauvieilh  has  also  seen  a  fracture  of 
this  bone  in  two  persons  who  had  been  hanged :  in  one  of  which  tl"» 
fracture  was  probaoly  in  the  body  of  the  bone,  and  in  the  other  throug.i 
one  of  its  cornua.^ 

Lalesque  published  in  the  Journal  Hebdomadaire  for  March,  1833,  a 
case  which  occurred  in  a  marine,  sixty-seven  years  old,  "  who,  in  a 
quarrel,  had  his  throat  violently  clenched  by  the  hand  of  a  vigorous 
adversary.  At  the  moment  there  was  very  acute  pain,  and  the  sensa- 
tion of  a  solid  body  breaking.  The  pain  was  aggravated  by  every 
effort  to  speak,  to  swallow,  or  to  move  the  tongue,  and  when  this  organ 
was  pushed  backwards,  deglutition  was  impossible.  The  patient  could 
not  articulate  distinctly;  and  he  was  unable  to  open  his  mouth  without 
exciting  a  great  deal  of  pain.  He  placed  his  hand  upon  the  anterior 
and  superior  part  of  his  neck  to  point  out  the  seat  of  the  injury.  This 
part  was  slightly  swollen,  and  presented  on  each  side  small  ecchymoses; 
one  above,  more  decided,  immediately  under  the  left  angle  of  the  lower 
jaw.  The  large  cornua  of  the  os  hyoides  was  very  distinctly  to  the 
right  side,"  and  it  could  be  felt  on  the  left  deeply  seated  by  pre«?sing 
with  the  fingers;  in  following  it  in  front  toward  the  body  of  the  bone, 
a  very  sensible  inequality  near  the  point  of  junction  of  these  two  parts 
could  be  perceived.  By  putting  the  finger  within  the  mouth,  the  same 
projections  and  cavities  inverted  could  be  felt,  and  even  the  points  of 
the  bone  which  had  pierced  the  mucous  membrane,  etc.,  were  evident. 
Having  bled  the  patient,  and  placed  a  plug  between  his  teeth  to  keep 
the  mouth  open,  the  broken  branch  was  brought  by  the  finger  back  to 
the  surface  of  the  body  of  the  bone,  and  easily  reduced.  The  position 
of  the  head  inclined  a  little  back ;  rest,  absolute  silence,  diet,  and  some 
saturnine  fomentations,  composed  the  after-treatment.  To  avoid  a  new 
dislocation  by  the  efforts  of  swallowing,  the  cesophagus-tube  of  Desault 

>  Traits  de  M6d.  lesrale,  troisidme  6d.,  torn,  ii,  p.  428. 
*  Cazauvieilh,  du  Suicide,  etc.,  p.  221. 

10 


188 


FRACTURES    OF    THE    HYOID    BONE. 


was  in  trod  need,  to  conduct  the  drinks  and  liquid  aliments  into  the 
etomacli;  tins  soynd  \va^  allowed  to  remain  until  the  twenty-fifth  day; 
at  th!;^  time  the  patiout  coufd  swallow  witliont  pain,  and  hi'^^iu  to  take 
a  little  more  solid  nouri?=haieiit,aml  at  the  end  of  twii  months  the  cure 
wai^  complete.  By  plueing  a  tiiiji^er  within  his  month,  a  slit^ht  nodosity 
eoiild  be  felt  in  the  place  w^herc,  in  the  recent  fracture,  the  splintered 
points  w'ere  percept ibk\^ 

Die(f{*obach  hits  also  recorded  a  fractnrc  of  the  great  right  horn,pro- 
ductMl  in  the  same  manner,  by  grasping  the  throat  Ix'tween  the  thnmb 
and  fingers^  which  occurred  in  a  girl  only  ninet4K:^n  yom-^  old.  Very 
slight  prepare  upon  the  side  of  the  bone  was  sufficient  to  move  the 
fragment  inwards,  and  to  produce  a  crepitus ;  but  it  immediately  re- 
sumed it?  place  when  the  pressure  was  removed.  There  being,  there- 
fore, no  displacement  J  tlie  cure  wils  effected  in  a  short  time  without 
resort  to  any  remedies  except  tisans  and  antiphlogistic^.  She  was  not 
even  forbidden  to  speak. ^ 

Aubcrge  siuv  a  similar  ea^e,  in  a  person  fifty-five  years  old, (x»ca*sioned 
by  grasping  tlie  throat.  The  fraciurt^  was  in  the  great  horn  of  the  right 
side,  auil  the  displacement  was  so  complete  that  crepitus  could  not  be 

U,  and  the  mucous  membrane  of  the  pharynx  was  penetrated  by  the 
broken  bone.'^ 

The  fill  lowing  example  is  reported  by  Dr.  Wood,  of  Cinchinati* 
Ohio,  as  having  cnniie  under  his  observatif»n  in  the  year  1855: 

"Through  the  kindness  of  our  friend  Dr.  F.  G.  Fore  of  this  city, 
we  were  invited  to  examine  a  case  of  fracture  of  the  os  hyoides,  that 
had  fj4;eurred  about  one  week  befbi-e  we  saw  it,  in  one  of  his  patients. 
The  patient  was  a  female,  about  thirty  years  of  age,  who  had  fallen 
down  tiie  cellar  steps,  striking  the  prominent  parts  of  the  larynx  and 
hyoid  bone  against  a  |irojecting  brick,  severely  injuring  the  larynx  as 
well  as  fracturing  the  bone. 

"  The  fracture  was  on  the  left  side,  and  near  the  junction  of  the 
great  horn  with  the  body  of  the  bone.  Crepitus  was  distinctly  felt  on 
pressing  the  bone  between  the  thundi  and  finger;  or  when  the  patient 
would  swallow  ;  though,  at  this  time,  the  severe  symptoms  that  fol- 
lowed the  accident,  and  continued  for  several  days,  had  somewhat  sub- 
sided. 

**  Immediately  after  the  accident  there  was  proftisc  bleeding  from 
the  fauces,  and  she  experient^cd  great  difficulty  and  pain  in  the  act  of 
swallowing,  and  the  power  of  s[teei-h  was  almost  entirely  lost.  On  at- 
tempting to  depress  or  protrude  tlie  tongue,  she  felt  distressing  symn* 
toms  of  sutfotiition.  Considerable  inilariuuation  and  swelling  of  the 
throat  and  larynx  ensnwl,  and  continued  in  some  degree  up  to  the  tirae 
<of  our  visit, 

"  To-day  (about  four  weeks  since  the  accident)  Dr.  F.  informs  ns 
that  the  patient  has  so  iiir  recovered  as  to  be  able  to  eonvei'sc,  though 


*  Amcr.  Journ*  Mod.  Sci,,  voL  xiti,  p.  260. 

«  Mc*die,  \VreiRf^z*Mtimi^  fur  Prtiusscri,  1833,  No.  3j  Gazette  M6d.,  I8S4,  p.  187* 

«  Revue  Mini.,  July,  1836. 
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the  voice  is  somewhat  impaired.  She  is  yet  unable  to  swallow  solid 
food,  and  is  wholly  sustained  by  fluids."* 

Marcinkovsky  saw  a  woman  in  whom  both  the  lower  jaw  and  the 
left  horn  of  the  os  hyoides  were  broken  by  a  fall  from  her  carriage 
against  a  wall.  She  died  in.  about  twenty-four  hours,  from  suffoca- 
tion.* 

Dr.  Grunder  reports  the  following : 

"A  laborer,  tet  63,  fell  from  a  wagon  on  his  face,  and  discharged  a 
large  quantity  of  blood  by  the  mouth.  He  found  he  could  not  swal- 
low, and  when  seen  twelve  hours  afterward,  complained  of  severe  pain 
in  the  neck  and  nape,  with  inability  to  turn  his  head,  though  no  injury 
of  the  vertebrse  could  be  detected.  His  voice  was  hoarse  and  difficult. 
On  attempting  to  drink,  the  fluid  was  rejected  with  violent  coughing, 
the  patient  declaring  he  felt  it  as  if  entering  the  air-passages.  An  ex- 
amination of  the  fauces  led  to  no  explanation  of  this  condition.  The 
epiglottis  did  not,  however,  appear  to  completely  close  the  larynx,  or 
to  be  in  its  exact  position.  The  tongue  was  movable  in  all  directions, 
and  pressing  it  down  with  a  spatula  caused  no  inconvenience.  The 
hyoid  seemed  to  possess  its  continuity.  No  crepitation  or  abnormal 
movability  could  be  perceived,  and  no  pain  at  the  root  of  the  tongue 
occurred  on  attempting  to  swallow.  After  repeated  examinations,  the 
case  was  concluded  to  be  one  in  which  the  functions  of  the  nervus 
vagus  had  undergone  great  disturbance,  or  the  muscles  of  the  larynx 
had  become  torn  or  paralyzed.  Medicine  and  food  were  administered 
by  means  of  an  elastic  tube.  The  patient  had  a  good  appetite  and 
slept  well ;  the  pain  of  the  neck  was  lost,  and  its  motion  recovered ;  a 
hectic  cough,  from  which  he  had  long  suffered,  alone  remaining.  After 
continuing,  however,  to  go  on  thus  well  for  six  days,  the  cough  in- 
creased; the  appetite  failed;  strength  was  lost;  the  voice  was  scarcely 
audible;  and  in  five  more  days  the  patient  died  exhausted.  At  the 
autopsy  a  fracture  of  the  os  hyoides  was  found.  One  of  the  large  cor- 
nua  was  broken,  and  had  become  firmly  imbedded  between  the  epi- 

f glottis  and  rima  glottidis,  inducing  the  raised  position  of  the  epiglottis, 
oss  of  voice,  and  difficulty  in  swallowing.  The  fracture  was  probably 
produced  by  muscular  action,  a  cause  first  assigned  in  a  case  occurring 
to  Ollivier  d' Angers."' 

I  think  it  more  probable  that  this  fracture  was  the  result  of  a  direct 
blow,  than  of  muscular  action.  In  the  case  referred  to,  however,  as 
having  been  reported  by  Ollivier,  there  can  be  no  doubt  that  the  frac- 
ture was  due  to  muscular  action  alone. 

A  woman,  fifty-six  years  old,  made  a  misstep  and  fell  backwards, 
and  at  the  same  moment  that  her  head  was  thrown  violently  back,  she 
felt  distinctly  a  sensation  as  if  a  solid  body  had  broken,  in  the  upper 
part  of  her  neck  and  upon  its  left  side.  An  examination  showed  that 
she  had  fractured  the  great  left  horn  of  the  os  hyoides.     Inflammation 


'   Western  Lancet;  also  N.  Y.  Journ.  Mod.,  vol.  xv,  p.  162. 

«  Medic.  Vereinszeitung  fiir  Preussen,  1833,  No.  15;  Gazette  M^dicale,  1833,  p. 
354. 

»  Schmidt's  Jahrbuch.,  vol.  Ixviii ;  also  Arner.  Journ.  Med.  Sci.,  vol.  xlix,  p. 
253,  Jan.  1852. 
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followed,  and  fiually,  after  about  three 


ith^,  the 


and  suppuration  foliowed,  antJ  nually,  alter  about  three  raont 
posterior  fnii^itjeut  made  its  way  out  in  a  eoudition  of  netTosis,  aud  the 
fiiStola  promptly  healed,  l>ut  there  remained  for  many  years  a  sense  of 
uneasiness  about  tliese  part^  when  .she  swallowed,  sometimes  amounting 
to  pain.* 

Etiologij. — Of  the  ten  ea^cs  which  I  liave  found  upon  record,  three 
were  prwluee^l  by  hanging;  three  by  giusping  the  throat  between  the 
thuml>  and  tingei's ;  tliree  by  direct  blows,  or  by  falls  upon  the  front  of 
the  neck;  and  one  by  museolar  action  alone. 

The  observation  of  Mr,  Soutlij  that  fracture  of  the  bone  "is  almust 
invariably  found ^'^  in  persons  executed  l»y  hangiti^»  is  proi>ably  incor- 
rect, since  although  a  large  proportion  of  these  subjects  are  submitted 
to  dissection  both  in  this  and  other  countries,  yet  I  know  of  but  these 
three  examples  which  have  been  published. 

Paiholofftf^  Sjfmpiouuttfilofpj^  and  Jjia</noffh. — The  body  of  the  bone 
seems  to  have  been  broken  iit  all  ot"  tliose  cases  which  resulted  from 
hanging;  while  in  all  of  the  other  exaiujiles  the  fracture  has  occurred 
in  one  of  the  gi^eat  horns,  or  at  the  junction  of  the  horns  with  tlie  bcwiy. 
Generally  the  displacement  inwards  of  one  of  the  fragments  has  been  so 
complete  that  crepitus  could  not  he  detected.  It  was  present,  however, 
in  the  examples  nieutioned  by  Diefl'cubaeh  and  Wood.  In  two  hi- 
stances  the  nuieous  membrane  ha.'^  been  peuctratetl,  and  in  one  the 
fragment  was  projected  l»etvveen  the  epiglottis  aud  rima  glottidis. 

The  accident  has  been  characterized  by  a  sudden  sensiiliou  as  if  a 
bone  had  broken  ;  in  a  few  instances,  by  profuse  bleeding  from  the 
fauces;  by  ditheulty  in  ofjcning  the  mouth;  by  impossibility  of  deglu- 
tition, and  by  loss  of  voice  in  others;  with  great  pain  in  moving  the 
tongue,  the  pain  being  especially  at  its  root;  in  one  instance  tfie  ti[>ngue 
was  perceptibly  drawn  to  ojie  side.  There  is  usually  m<»re  or  less 
Bwelbng  aud  surencsa  about  tlie  neck,  with  ecchyujosis;  and  at  a  later 
jK-ricRl,  cough,  expectoration,  hoarseness,  etc.  The  eirt-nmstanoes  which, 
however,  indicate  certainly  the  nature  of  the  accident,  are  preternatuml 
niobility  of  the  fragments,  with  or  witliout  crepitus,  and  the  angular 
inward  projection,  which  may  in  most  cases  be  distinctly  felt  in  a  cait*- 
ful  examination  of  tlie  pharynx. 

in  the  case  related  by  Gri'mer,  the  only  symptoms  were  a  loss  of 
voice,  diflieulty  of  deglutition,  and  a  sensati<m,  when  the  attempt  was 
made  to  swallow,  as  if  the  Huids  piissed  into  tlie  windiM|>e;  with  also 
an  imperfect  closure  of  the  cj)igh>ttis  upon  the  rima  glotiidis«  No  pre-J 
ternatural  niobility  or  irregularity  in  the  fragments  could  l)e  detecti*d^ 
nor  was  there  crcjjitus,  and  it  was  concluded  that  the  bone  wa*  not 
broken,  yet  the  autopsy  showed  tliat  the  IVaginent  was  imbedded  deeply 
between  the  epiglottis  and  the  rinm  glottidis. 

Proipttms, — It  is  only  in  view  of  its  complications  tlxat  this  accident 
can  be  reganlcil  as  serious;  where  the  severity  of  the  injury  has  been 
sucli  as  to  fracture  the  lower  jaw  at  the  same  time,  as  in  thec^isc  relattHl 
by  Marcinkovsky,  or  such  as  to  bury  the  fragment  deep  in  the  tissues 


'  Malgalgne,  op.  ciL,  |>«  405. 

•  Note  to  Chelius'a  Surgery,  Amcr.  ©d.,  vol.  i,  p,  681. 
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about  the  rima  glottldis^  as  in  the  case  mentioned  by  Gruner,  a  favor- 
able termination  could  scarcely  have  been  expected ;  and  these  are  the 
only  cases  yet  published  in  which  the  death  was  in  any  way  connected 
with  the  fracture.  One-half  of  the  whole  number  have  died,  but  of 
these,  three  have  died  by  hanging,  and  the  remaining  two  from  the 
causes  named.  Of  the  three  in  which  the  accident  resulted  from  a 
direct  blow,  only  the  patient  of  Dr.  Fore,  of  Cincinnati,  has  survived ; 
while  of  the  three  whose  fractures  resulted  from  lateral  pressure  upon 
the  comua  all  recovered ;  so,  also,  did  the  patient  in  whom  the  fracture 
was  produced  by  muscular  action. 

Treatment — No  doubt  when  the  fragments  are  displaced  an  attempt 
ought  to  be  made  to  replace  them  by  introducing  one  finger  into  the 
mouth,  while  with  the  opposite  hand  the  fragments  are  supported  from 
without.  LalesQue  found  this  a  matter  of  some  difficulty,  but  Auberge 
experienced  no  difficulty  at  all.  I  suspect,  however,  that  the  amount 
of  difficulty  will  very  much  depend  upon  the  degree  of  displacement, 
and  the  consequent  lacerations  of  the  soft  tissues  about  the  bone.  But 
however  this  may  be,  it  must  be  altogether  another  thing  to  be  able  to 
keep  in  exact  apposition  the  broken  ends  of  a  bone  whose  diameter  is 
80  inconsiderable,  and  upon  which  it  is  quite  impossible  to  apply  any 
apparatus  or  dressings  to  retain  the  fragments  in  place.  Lalesque 
threw  the  head  of  his  patient  slightly  back,  with  the  view  of  making 
"  permanent  extension  "  upon  the  fragments  through  the  action  of  the 
muscles  and  ligaments  attached  to  the  bone,  and  he  recommends  this 

Seition  as  that  which  is  best  calculated  to  preserve  the  coaptation, 
algaigne,  on  the  contrary,  without  having  himself  seen  any  example 
of  this  fracture,  believes  that  the  position  of  flexion  of  the  neck,  with 
entire  relaxation  of  the  muscles,  would  be  most  suitable. 

In  all  cases  it  will  be  proper  to  enjoin  silence,  and  to  adopt  suitable 
measures  to  combat  inflammation ;  such  as  general  or  topical  bleeding, 
fomentations,  moistening  the  mouth  with  cool  water,  or  permitting 
small  pieces  of  ice  to  rest  in  the  mouth  until  dissolved,  without  in 
general  allowing  the  fluid  to  be  swallowed ;  but  in  some  examples,  no 
doubt,  the  patient  may  be  permitted  to  swallow. 


CHAPTER   XIV. 

FRACTURE  OF  THE  CARTILAGES  OF  THE  LARYNX. 

i  1.  Th3rroid  Cartilage. 

The  examples  of  fracture  of  the  larynx  which  may  be  found  upon 
record  are  also  very  few.  M.  Ladoz  examined  the  larynx  of  a  man  who 
had  been  assassinated,  and  upon  whose  neck  he  found  a  handkerchief 
bound  so  tightly  as  to  leave,  after  its  removal,  a  deep  furrow ;  but  the 
neck  showed  also  distinct  marks  produced  by  the  fingers  and  thumb. 
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There  was  a  fracture  of  the  thyroid  cartilage  which  extended  obliquely 
downwards  and  outwards  through  its  riglit  wm^.     The  whole  of  th€^ 
larynx  was  very  much  ossified^  although  tlie  subject  was  only  thirty- 
seven  years  old.* 

In  1823,  M.  Ollivier  couuiRinieiited  to  the  Academy  of  Medicine 
ca-se  in  vvhiclij  this  ciirtiiagc  being  brokeu,  tlie  patient  died  of  suffix^- 
tion,^ 

>L  Marjolin  says :  "  Two'  women  at  the  hospital  being  engag:ed  in  a 
quari*elj  one  of  them  seized  her  antagonist  by  the  throat,  and  griped 
her  so  strongly  that  slic  broke  tlie  thyroid  cartilage  from  its  upper  to 
its  lower  margin.  You  vv  ill  itjiagine  that  it  was  not  very  dillicuh  to 
determine  the  existence  of  a  fracture,  and  that  no  retentive  apparatus 
was  demanded*  Silence,  regimen,  a  small  bleed! ug,  and  the  cure  was 
aocompUshed.'*-* 

Habicot  operatetl  successfully,  in  1620,  by  introducing  a  leaden  tnl 
into  the  traehi-a  iu  a  case  in  which  the  thyroid  was  '*  damaged/*  Gibl: 
Norris,  Nelaton,  and  Kendcrliuc  have  each  reported  examples  of  frac 
tui*e  of  this  ciutihigc  alone.* 

{  2.  Thyrdd  and  Cricoid  Cartilages. 

Pk^nck  saw  a  fracture  of  both  the  thyroid  and  cricoid  cartilages 
producc^d  by  foiling  upon  the  rim  of  a  pail/  Morgagui  also  says  tluit 
he  had  seen  fractures  of  the  larynx;  and  Itemcr  mentions  a  fracture  of 
the  larynx  found  in  a  person  who  had  been  hanged;"  but  in  neitlier 
cm^  is  it  said  in  which  eiirtilage  the  fmcture  occurred,  or  whether  it 
had  not  occurred  in  both. 

Dr.  O'Brian,  of  Edinburgh,  rejKjrts  in  voL  xviii  of  the  Edinburgh 
MciL  amL  Surg,  Journ,,  a  case  of  fracture  of  both  cartilages,  involving 
the  trachea  also,  in  a  woman  who  had  received  a  kick  under  the  jaw, 
and  who  dietl  on  the  tbllowing  day.  Hunt  has  collectetl  other  causes, 
8ome  of  which  iuvolved  the  arytenoid  cartilages,  the  hyoid  bone,  the 
trachea,  etc, 

I  am  able  to  furnish,  from  my  own  observation,  another  example  of 
fracture  uf  both  the  thyroid  and  ericuid  cartilages: 

John  Calkins,  of  Collins,  Erie  Co.,  N.  Y.,  ivt.  41,  is  supposed  to  have 
been  kicked  by  a  ynui»g  boi-se  on  the  10th  of  Novendjer,  1850.  He  was 
alone  in  the  stables  when  the  accident  oc<nirred,  and,  being  stunned  by 
tlie  l>low,  he  could  not  himself  give  any  account  of  the  manner  in  which 
the  injury  was  received.  When  found,  he  was  sitting  upright,  but 
unable  to  articulate  cxcc|)t  in  a  whisper.  Di^s.  Barlier  and  Davis,  of 
Col  den,  saw  him  about  two  bom's  after.  His  countenance  was  anxious ; 
his  imlse  feeble;  extremities  cold;  and  he  was  breathing  with  great 


>  Gn^etK"  MddlculG,  1838,  p.  698. 

«  Archives  Geuentli's  de  ilMednp,  tome  ii,  p.  307. 

*  Alurjorm,  C'ours  de  Pntholog.  Cblr.,  |>.  39(J. 

*  Hutit,  Fruc.  of  Lnrynx,  etc.     Am,  Journ.  Med.  Sci*,  Aj>ril,  18ti6. 

*  Malgnigne,  *>p.  cit-t  p.  409, 

*  Morjjttgni,  de  SSedibu^,  etc,  EpisL   19,  tium.   18,  14,  et  16;  Kemor,  Anna1« 
d'UygidnGf  lome  iv,  p.  171 ;  from  Malgidgiie. 
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difficulty.  A  small  quautity  of  blood  was  issuing  from  his  fauces. 
His  upper  lip  was  cut,  and  a  few  of  his  teeth  dislocated;  the  wound 
appearing  as  if  inflicted  by  one  of  the  corks  of  the  horse's  shoes. 
There  was  no  other  wound ;  but  over  the  left  wing  of  the  thyroid  car- 
tilage there  was  a  slight  discoloration,  pressure  upon  which  produced 
intense  pain  and  su^cation,  and  disclosed  the  fact  that  the  thyroid 
prominence  was  depressed  very  much  and  broken.  Cold  lotions  were 
directed  to  be  applied,  and  as  the  thirst  was  excessive,  but  deglutition 
impossible,  he  was  permitted  to  hold  pieces  of  ice  in  his  mouth.  This 
plan,  with  but  slight  modifications,  such  as  the  substitution  of  warm 
fomentations  to  the  neck  for  the  cold  lotions,  was  continued  until  the 
following  evening,  when,  at  the  request  of  the  attending  physician.  Dr. 
Barber,  I  was  called  to  see  him.  The  symptoms  remained  nearly  the 
same  as  at  first.  He  was  unable  to  speak  audibly,  or  perform  the  act 
of  deglutition ;  his  breathing  was  difficult,  and  at  times  threatened 
suffocation.  The  lateness  of  the  hour,  with  other  circumstances,  de- 
termined me  to  defer  surgical  interference  until  morning.  At  day- 
break of  the  12th  I  made  the  operation  of  laryngotomy,  and  introduced 
a  large  double  canula  into  the  crico-thyroidean  space.  This  operation 
was  rendered  difficult  by  the  great  amount  of  swelling  about  the  neck, 
due  both  to  emphysema,  and  bloody  with  serous  infiltrations.  The 
breathing  immediately  became  easy,  and  gradually  the  appearance  of 
asphyxia  disappeared  from  his  face;  but  after  about  six  or  seven  hours 
he  b^n  perceptibly  to  fail  in  strength,  and  died  at  3  o'clock  p.m.  of 
the  following  day,  apparently  from  exhaustion  rather  than  from  suffo- 
cation ;  having  survived  the  accident  about  seventy-two  hours,  and  the 
operation  about  thirty-four  hours. 

The  autopsy  disclosed  a  comminuted  fracture  of  the  thyroid  cartilage, 
with  a  simple  fracture  of  the  cricoid.  The  thyroid  was  broken  almost 
perpendicularly  through  the  centre ;  the  line  of  fracture  being  irregu- 
lar, and  inclining  slightly  to  the  left  side.  The  left  inferior  horn  was, 
broken  off  about  throe  lines  from  its  articulation  with  the  cricoid  car- 
tilage. The  right  ala  was  broken  also  in  a  line  nearly  vertical,  but 
irr^ular,  at  a  point  about  six  lines  from  its  posterior  margin.  The 
pomum  Adami  was  depressed  to  the  level  of  the  cricoid  cartilage,  and 
the  left  ala,  being  completely  detached,  was  thrown  inwards  and  up- 
wards several  lines.  Underneath  the  perichondrium,  especially  upon 
the  inner  side,  there  was  pretty  extensive  bloody  infiltration.  Ossifi- 
cation of  the  cartilages  had  commenced  at  several  points,  but  it  had 
made  but  little  progress.  The  central  fracture  of  the  thyroid  was 
through  cartilage  alone.  The  fracture  of  the  right  ala  was  through  car- 
tilage until  it  reached  a  bony  belt  comprising  the  two  inferior  lines  of  its 
course.  The  left  lower  horn  was  ossified,  and  the  fracture  was  through 
this  bony  structure.  The  fracture  through  the  cricoid  cartilage  com- 
menced close  upon  the  margin  of  a  bony  plate,  but  in  its  whole  course 
it  traversed  only  cartilage.  It  was  on  the  left  side.  There  was  also 
an  incomplete  fracture  on  the  right  ala  of  the  thyroid  cartilage,  com- 
mencing in  the  line  of  the  principal  fracture  and  extending  obliquely 
downwards  about  three  lines,  until  it  was  arrested  by  the  bony  plate 
which  constituted  the  lower  margin  of  this  wing. 
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A  mgf^al,  laeenited  wound  in  the  buck  of  the  kin'nx,  alx^ve  the 
cricoid  cartiUiges,  communicated  directly  with  the  cesophagus* 

i  S.  Cricoid  Cartilage. 

Both  Valsalva  and  CazauviMlh  have  each  met  with  a  single  example 
of  this  fracture,  without  fracture  of  the  thyroid  cartilage ;  and  Weiss 
hay  foiuid  the  cricoid  cartilage  broken  into  nuuKTOus  fragments,  and  at 
the  same  time  separatcil  irom  the  ti-achea,^ 

General  Etiology  of  Fractdheis  of  the  Laryngeal  Carti- 
LAGf:8. — As  a  predisposing  cause»  advanced  age,  with  it8  usual  con- 
comitant, partial  or  complete  ossification  of  the  cartilages,  ha^  beemi 
thought  to  occupy  a  prominent  place.     In  the  ai.s?  reported  by  Plenck|j 
the  curtilages  were  already  very  much  ossifii^l^  althongh  the  subject  \xi 
only  thirty-seven  years  uhb     Morgagni  observed  that  in  his  experienc 
it  had  occnrred  always  in  advanced  life.     In  my  own  case,  however," 
the  cartilages  were  only  slightly  ossified,  the  patient  being  forty-one 
years  old;  nor  did  the  linens  of  the  several  fractures  indicat^c  a  prefer- 
ence for  tfje  bony  plates;  but  it  seems  to  me  that  tl)ey  rather  avotd€*<Il 
them,  and  in  tlte  case  of  tlie  incompletes  fracture  tlie  bone  appt^arcHl  to] 
liavc  arrested  the  fracture.     In  fact,  a  few  experiments  have  satisfied' 
me  that  the  adult  laryngeal  Ciirtilages  are  cpiite  as  brittle  its  bone,  and 
consequently,  tliat  ossification  in  no  w^ay  increases  their  liabi hty  to 
fracture. 

Hunt  ascertained  the  age  in  fifteen  cases^  and  but  one  of  tlie  whole 
numlier  was  over  45  years  ;  five  oceurrtid  in  children,  one  of  whom  was 
only  fiKir  years  old. 

The  immediate  causes  have  been  direct  blo>vs,  as  falling  upon  the 
edge  of  a  pail,  a  kick  from  a  horse,  or  pressure,  as  in  hanging,  or  in 
grasping  the  larynx  strongly  between  the  thumb  and  fingers. 

General  Symptomatology,  Etc. — The  signs  of  tins  accident  are^ 
sucli  as  may  attend  any  severe  injury  of  this  organ,  whetlier  atx^om- 
panied  with  a  fracture  or  not,  such  as  pain,  swelling,  difficult  degluti- 
tion, embarrassed  respiration,  l*)ss  of  voit^,  cougli,  and  perhaps  bloody 
expectoration,  with  cmpliyscma,  etc. 

But  none  of  these  can   be  rcgardeil  as  diagnostic;  althoirgli,  wdien  J 
taken  in  connection  witli  the  history  of  the  aci^idcnt,  csixjcially  if  a  very' 
severe  aad  direct  blow  lias  been  receive<l,  or  more  certainly  still  when 
symptoms  so  grave  and  complicated  have  followed  an  attempt  at  stran- 
gulation by  grasping  the  throat,  they  may  be  regarded  as  proljable  or 
p res  u  m  pt  i  ve  e  v  i  d  e  uces. 

A  positive  diagnosis  must  depend  upon  the  presence  of  a  sensible 
displacement,  or  motion  of  t!ic  fragments,  with  crepitus. 

In  the  cjise  related  by  Flcnck,  deatli  followed  almost  irame<iiat^ly, 
with  convulsions,  and  without  any  outcry;  indicating,  probably,  some 
severe  lasion  of  the  spinal  marrow ;  while  in  M,  OUivier's  patient 
sufibcation  ensued,  at  first  intermittent,  and  finally  jTermanent, 
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In  my  own  case,  suffocation  was  throughout  a  prominent  symptom, 
with  only  such  slight  intervals  of  amelioration  as  might  have  been 
occasioned  by  the  extrication  of  the  blood  or  mucus  from  the  larynx. 

General  Prognosis. — The  prognosis  ought  to  depend  rather  upon 
the  complications  and  upon  the  gravity  of  the  symptoms,  than  upon 
the  simple  decision  of  the  question  of  fracture.  A  fracture  produced 
by  grasping  the  wings  of  the  thyroid  cartilage,  and  without  any  great 
contusion  or  laceration  of  the  soft  parts,  might  reasonably  be  expected 
to  terminate  favorably  under  judicious  management;  but  when,  on  the 
contrary,  the  fracture  is  the  result  of  great  violence  inflicted  directly 
upon  the  front  of  the  cartilages,  producing  severe  contusion  and  lace- 
ration, and  is  followed  by  great  swelling,  emphysema,  very  difficult 
respiration,  complete  aphonia,  impossibility  of  deglutition,  etc.,  the 
prognosis  cannot  but  be  unfavorable. 

General  Treatment. — In  examples  of  simple,  uncomplicated 
fracture,  "silence,  regimen,  and  a  small  bleeding"  may  suffice;  but  in 
other  cases  it  may  become  necessary  to  introduce  a  tube  into  the 
stomach,  to  supply  the  patient  with  food  and  drink,  since  deglutition 
may  be  impossible.  If,  also,  suffocation  is  imminent,  there  may  remain 
no  alternative  but  a  resort  to  tracheotomy  or  to  laryngotomy. 

Indeed,  one  of  these  operations  ought,  we  think,  to  be  resorted  to  in 
all  cases  in  which  emphysema  is  prominent.  Dr.  William  Hunt,  of 
the  Pennsylvania  Hospital,  in  his  excellent  paper  on  "  Fractures  of  the 
Larynx  and  Ruptures  of  the  Trachea,"  in  which  he  has  arranged  a 
tabular  synopsis  of  twenty-nine  cases,  says  that  of  twenty-seven  cases 
ten  recovered  and  seventeen  died.  Of  eight  cases  in  which  tracheo- 
tomy was  performed,  but  two  died.  In  the  four  cases  in  which  re- 
covery took  place  without  an  operation  no  mention  is  made  of  bloody 
expectoration  or  of  emphysema.* 

As  to  a  "  reduction  "  of  the  fragments  by  manipulation,  I  believe  it 
will  be  found  generally,  if  not  always,  impracticable.  Whatever  dis- 
placement exists  must  be  mostly  inwards,  and  we  can  have  no  means 
of  forcing  them  again  outwards.  Nor,  if  once  replaced,  do  I  see  any 
reason  to  suppose  that  they  would  not  become  immediately  displaced. 

Chelius  has  suggested  the  propriety,  in  such  cases,  of  cutting  open 
the  coverings  of  the  larynx  freely  in  the  median  line,  and,  after  stanch- 
ing the  bleeding,  proceeding  at  once  to  divide  the  larynx  itself  in  its 
whole  length,  and  then  replacing  the  broken  cartilages.'  The  pro- 
cedure has  an  aspect  of  severity,  but  I  can  well  conceive  of  circum- 
stances which  would  justify  its  adoption ;  not,  however,  so  much  for 
the  purpose  of  replacing  the  cartilages,  as  for  the  purpose  of  an'esting 
a  fatal  internal  hemorrhage,  and  of  giving  a  free  admission  of  air  to  the 
lungs.  If  this  operation  were  to  be  practiced,  the  wound  ought  to  be 
left;  open  for  a  sufficient  length  of  time  to  allow  of  the  subsidence  of 
the  inflammation,  and  then  permitted  to  close  with  such  precautious  as 

*  Hunt,  Amer.  Journ.  Med.  Sci.,  April,  1866. 

'  System  of  Surgery,  Philadelphia  ed.,  vol.  i,  p.  581,  1847. 
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experieoeo  teaches  arc  usually  necessary  after  the  windpipe  has  been 
opeuod. 

Active  antiphlogistic!  niou^surcs,  tionihined  with  fomentations  to  the 
neck,  so  far  as  the^^e  latt-er  arc  found  to  be  agreeable  and  pnicticable»are 
important  moasureSj  and  not  to  be  overlooked  in  the  general  plan  of 
treatment. 

My  own  patient,  also,  found  small  pieces  of  ice,  permitted  slowly  to 
dissolve  in  tlic  mouth,  very  grateful ;  hut  he  preferred  very  much,  a^ 
an  external  applieatIt»Uj  the  warm  ibmeutiitions  to  the  cold  lotions* 


CHAPTER  XV. 


FRACTURES  OF  THE  VERTEBR.^. 

It  will  he  convenient  to  divide  fmctures  of  the  vertebiu*  into  frac- 
tures of  the  spinous  processes,  transverse  processes,  vertebral  arches^, 
and  bodies. 

i  h  Fractures  of  the  Spinous  Processes. 

Fractures  of  the  spinous  apophyses,  independent  of  a  fracture  of  the 
arches,  may  occur  at  any  point  of  the  vertebral  column  ;  and  they  may 
be  oc*casioned  by  a  blow  received  upon  either  side  of  the  spina!  column  ; 
or  by  a  force  directed  from  above  or  from  below. 

iStfmptoitis  and  Ptttholof/i/. — These  accidents  may  be  recognized  by 
the  li%'e!y  pain  at  the  point  of  fracture,  produced  especially  when  the 
patient  bends  forwards,  which  position  rendei^  the  skin  and  niust^les 
tense  and  drives  the  fragments  iiito  the  flesh  ;  liy  tlie  swelling,  tender- 
ness,  and  discoloration;  but  cliiefly  l>y  the  lateral  dtsplacemeat  of  the 
broken  process,  and  the  mobility. 

Duveniey  met  with  a  fracture  of  two  of  the  processes  in  the  same 
persou,  and  which  could  only  be  recognized  by  the  mobility,  since,  as 

the  autopsy   proved,  there  was  no   dis- 
Fio.37.  phicement.     Nor  would  it  Ije  surprising 

if  the  disj)lacement  was  absent  in  a  ma- 
jority of  these  accidents,  inixsmuch  as  the 
atlaehmcut  of  the  lig:iuients  from  above 
and  below  with  the  strong  and  abort 
musch^  upon  either  side,  must  prevent  a 
deviation  in  any  direction  until  these 
tissues  were  more  or  less  torn.  Sir  iVstley 
Cooper  jucntious  a  case  in  which,  how- 
ever, such  lacerations  did  occur,  and  the 
lateral  deformity  was  quite  conspicuous. 

A  boy  had  been  endwivoring  to  sup- 
port a  heavy  weight  upon  his  shoulders, 
wdicn  he  fell  bent  doubk\     Immtdiately 
Ffictawoftheipinoujiprocoas.         he  had   the  apj>earanee  of  one  suffering 

under  a  distortion   of  the  spine  of  long 
standing,     Tliree  or  four  of  the  j^rocesses  were  broken  off,  and  the  oor- 
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responding  muscles  were  detached  so  as  to  allow  the  processes  to  fall 
off  to  the  opposite  side.  There  was  no  paralysis,  and  he  was  soon  dis- 
charged with  the  free  use  of  his  limbs,  but  the  deformity  remained.* 

If  the  fragment  is  thrown  directly  downwards,  as  it  possibly  may  be, 
especially  in  the  cervical  or  lumbar  region,  yet  not  without  a  rupture 
of  the  supraspinous  ligaments,  or  of  the  ligamentum  nuchas,  then  the 
displacement  will  be  more  difficult  to  detect,  and  it  may  require  some 
more  care  not  to  confound  it  with  a  fracture  of  the  vertebral  arch  or  of 
the  plates  from  which  the  spinous  processes  arise.  The  process  not 
being  felt  in  its  natural  position,  nor  upon  either  side,  it  may  seem  to 
have  been  forced  directly  forwards,  when  in  fact  it  is  only  thrown 
downwards  towards  its  fellow.  The  danger  of  error  in  the  diagnosis 
will  be  increased  when  to  these  conditions  are  added  paralysis  of  those 
portions  of  the  body  which  are  below  the  seat  of  the  fracture,  and 
which,  in  this  case,  may  be  the  result  of  an  extravasation  of  blood  or 
of  simply  a  concussion  of  the  spinal  marrow.  Nor  do  I  think  it  would 
be  possible  now  to  determine  positively  whether  it  was  simply  a  frac- 
ture of  a  spinous  process,  of  the  arch,  or  of  the  body  itself  of  the  ver- 
tebra. In  case,  however,  the  paralysis  results  from  concussion,  the  fact 
will  in  most  cases  soon  become  apparent  by  a  return  of  sensation  and 
of  the  power  of  motion. 

Prognosis. — Hippocrates  affirmed  that  here,  as  in  fractures  of  other 

rngy  bones,  the  union  took  place  speedily.  It  is  quite  probable  that 
5  venerable  father  of  surgery  has  stated  the  fact  correctly,  and  yet 
in  the  only  example  known  to  me  where  the  condition  of  this  process, 
as  proved  by  dissection,  has  been  carefully  stated,  the  fragment  had  not 
united  by  bone  at  all.  This  is  the  case  related  by  Sir  Astley  Cooper 
as  having  been  examined  by  Mr.  Key.  A  subject  was  brought  into 
the  dissecting-room,  in  which  one  of  the  processes  had  been  broken, 
and,  on  dissection,  a  complete  articulation  was  found  between  the 
broken  surfaces,  which  surfaces  had  become  covered  with  a  thin  layer 
of  cartilage.  The  false  articulation  was  surrounded  with  synovial 
membrane  and  capsular  ligaments,  and  contained  a  fluid  like  synovia.^ 
Ordinarily  the  displacement  continues,  whatever  treatment  may  be 
adopted ;  but  Malgaigne  says  he  has  seen  one  instance  in  which  the 
twelfth  dorsal  spine,  being  broken  and  displaced  laterally,  resumed  its 
place  spontaneously  after  a  few  days.  Aurran  mentions  a  similar  ex- 
ample.^ 

Treatment, — If  in  any  case  it  should  be  found  possible  to  act  upon 
the  fragment,  an  attempt  might  be  made  to  press  it  into  place,  and  to 
retain  it  there  by  means  of  a  compress  and  bandage ;  but  even  this 
would  not  be  admissible  so  long  as  any  doubt  remained  whether  it  was 
not  a  fracture  of  the  vertebral  arch,  since,  if  it  were,  any  attempt  to 
restore  the  bone  to  place  by  pressure  would  be  likely  to  drive  it  more 
deeply  upon  the  spinal  marrow.  Yet  what  need  is  there  of  surgical 
interference  of  any  kind  ?  If  the  apophysis  remains  displaced  it  can- 
not result  in  any  serious,  perhaps  we  may  say  in  any  appreciable  de- 

»  Sir  Astloy  Cooper,  op.  cit.,  p.  459.  '  lb.,  p.  459. 

*  Malgkigne,  op.  cit ,  p.  412. 


148 


FRACTURES  OF  THE  VERTEBRA. 


formity.  The  surgeon  bas  therefore  only  to  lay  the  patient  quietly  in 
bed  and  in  such  a  position  as  he  findi?  most  eomfortable,  enjoining  n|K>n 
him  perfect  rest,  and  employing  such  other  means  as  may  be  proper  to 
combat  inflammation. 


I  2t  FractEres  of  the  Transverse  Process. 

A  fracture  of  a  transverse  process  ean  ecarct'ly  occur  except  as  a  con-* 
sequence  of  a  gunr^hot  wound,  Dnpuytren  relates  a  caiM.^  of  this  kind 
in  which  the  l>all  hud  penetnitiNl  the  transverse  procesvS  of  the  secf3nd 
cervical  vcrtebm.  Tiic  man  bled  very  little  at  the  time,  and  his  symp- 
toms progressed  favorably  ibr  ten  days;  after  which  secondary  hicnior- 
rhagc  occurred,  of  which  he  ultimately  died.  The  autopsy  showed 
that  the  vertebnil  artery  had  been  injureii,  and  that  the  inflammation 
of  itJ5  coats  being  followe<J  by  a  slougli,  caased  his  deathJ 

I  have  also  elsewhere  reported  the  tsise  of  Charles  llarkner,  of 
Buflaloj  N.  Y.,  who  was  shot  with  a  pistol  on  the  21st  of  Jan.,  1851* 
I  did  not  see  him  until  the  following  day.  The  ball  had  entered  the 
chin,  a  little  to  the  left  side  and  below  the  inferior  maxilla,  but  its 
place  of  lixlgment  could  not  be  discovered.  He  lay  with  liis  face  con- 
stantly turned  to  the  right.  The  lert  side  of  his  neck  was  swollen  and 
crepitant;  the  left  arm  and  leg  were  paralyzcnl ;  he  slept  most  of  the 
time,  but  could  be  easily  aroused,  and  when  arousetl  he  secerned  to  be 
conscious,  but  was  unable  to  speak.  By  signs  he  indicated  to  ns  that 
he  was  suffering  no  pain.  He  gradually  sank,  without  haemorrhage, 
and  died  in  thirty-six  hours  from  the  time  of  the  receipt  of  the  injury. 

The  autopsy,  made  four  hours  after  death,  enabled  us  to  trace  the 
wound  from  the  chin,  througli  the  left  ala  of  the  thyroid  cattilagCt  and 
also  through  the  roots  of  the  transverse  process  of  the  fourth  eerviral 
vertebra;  inuuetliatcly  behind  whicli,  lying  imbe^lded  in  the  muscles, 
was  the  bullet.  The  (.^ivity  of  the  tunica  arachnoidcis  contained  con- 
siderable serous  effusion. 

The  emiihysema  in  the  neck  was  ocoafiioned,  no  doubt,  by  the  wound 
of  the  laiynx,  the  ball  having  o]>ened  freely  into  its  cavity.  This  cir- 
cumstance also  explained  the  aplionia;  but  the  immediate  cause  of  hia 
death  seems  lo  have  been  arachnoid  effusion  a^  a  I'esult  of  meningeal 
inflammation. 

The  symptoms  arising  from  this  accident  can  only  refer  to  the  com- 
pliaitions,  since  a  mei-e  fraeture  of  the  process  is  not  likely  to  pre^ient 
any  peculiar  signs  which  could  be  recognized.  Concussion  or  bloody 
effusion  may  take  plaee  so  as  to  occasion  more  or  less  paindysis,  or,  at 
a  later  periotl,  inflammation  and  its  consequent  effusions  may  give  rise 
to  tlie  same  phenomenon. 

In  itself  considered,  and  independent  of  these  complications,  it  is 
sufficiently  trivial,  but  inasmuch  as  it  has  not  been  known  to  occur 
except  from  gunsliot  wounds,  nor  is  it  likely  to  occur  exf^ept  from  pen- 
etrating wounds  of  some  kind,  the  accident  must  always  lie  regarded 
as  exceedingly  grave,  if  not  actually  fatal. 
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As  to  the  treatment,  nothing  but  strict  rest  and  antiphlogistic  rem- 
edies can  prove  of  any  service. 

2  3.  Fractures  of  the  Vertebral  Arches. 

The  vertebral  arches,  upon  which  both  the  spinous  and  transverse 
processes  have  their  principal  support,  may  be  broken  at  any  point  of 
their  circumference,  by  a  blow  received  upon  the  spinous  process ;  but 
generally  it  is  the  lamellar  portion,  or 
the  "veilebral  plate"  which  gives  way  '°'^' 

rather  than  the  neck  or  pedicle  of  the 
arch ;  and  in  all  of  the  cases  recorded  the 
plates  have  been  broken  upon  both  sides. 

On  the  first  of  May,  1851,  during  a 
violent  storm  of  wind  and  rain,  a  balus- 
trade fell  from  the  top  of  a  high  build- 
ing, striking  a  man  named  John  Larkin, 
who  was  about  forty  years  of  age,  upon 
the  back  of  his  head  and  neck.  He  fell 
to  the  ground  instantly,  and  did  not 
again  move  his  feet  or  legs,  although  he 
never  lost  his  consciousness  until  he  died. 
I  found  the  bladder  paralyzed  also,  and  „  ,  _         ... 

i-i/v  i_xi-'«i_x  1-ij  Fracture  of  tho  vertebral  arch. 

his  left  arm,  but  his  right  arm  he  could 

move  pretty  well.  He  conversed  freely  up  to  the  last  moment,  and 
said  that  he  was  suffering  a  good  deal  of  pain,  which  w^as  always 
greatly  aggravated  by  moving.  His  death  took  place  thirty-six  hours 
after  the  receipt  of  the  injury. 

Dr.  Hugh  B.  Vandeventer,  who  was  the  attending  surgeon,  made  a 
dissection  on  the  following  day  in  my  presence,  which  disclosed  the 
fact  that  the  plates  of  the  sixth  cervical  vertebra  were  broken  upon 
each  side,  and  that  the  spinous  process,  with  a  small  portion  of  the  arch 
attached,  was  forced  in  upon  the  spinal  marrow.  There  was  no  blood 
effused  or  serum  at  this  point,  but  about  one  ounce  of  serum  was  found 
in  the  cavity  of  the  tunica  arachnoides  at  the  base  of  the  brain.  The 
bodies  of  the  vertebrse  were  not  broken.  It  was  our  opinion,  therefore, 
that  the  immediate  cause  of  his  death  was  the  direct  pressure  of  the 
spinous  process. 

In  the  case  related  by  Prout,  of  Alabama,  the  man  having  died 
within  forty-eight  hours  after  the  receipt  of  the  injury,  the  arch  of  the 
fifth  cervical  vertebra  was  found  to  be  broken  in  three  places,  and  the 
spinous  process  was  driven  in  upon  the  spinal  marrow.  There  was  a 
slight  effusion  of  blood  between  the  sheath  of  the  spinal  marrow  and 
the  bone,  and  a  considerable  effusion  between  the  sheath  and  the  cord. 
There  was  no  material  lesion  of  the  cord  or  of  its  membranes,  and  the 
body  of  the  bone  was  neither  broken  nor  dislocated.* 

It  is  probable,  also,  that  in  the  following  example  the  arch  was 

*  Prout,  Amcr.  Journ.  Med.  Sci.,  Nov.  1837,  vol.  xxi,  p.  27G,  from  Western  Journ. 
of  Med.  and  Phys.  Sci. 
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broken,  but  that  the  force  of  the  blow  having  been  somewhat  oblique, 
the  pnioe^s  was  but  little  if  at  all  thrown  in  upon  the  .spiual  marrow. 

R.  L,,  of  Erie  County,  X*  Y,,  age<l  about  forty  years,  was  thrown 
from  a  luiuied  wagon  in  February  of  1851,  striking,  a.s  he  think.*,  upon 
the  back  of  his  neck.  He  was  y tunned  by  the  iujurVy  and  remained 
insensible  several  hours ;  on  the  return  of  eonseiousnesft*,  he  found  that 
his  lower  extremities  and  bladder  were  paralyzed.  During  four  weeks 
his  bladiler  bad  to  l>e  emptied  by  a  eaiheten  Nine  months  after  the 
nyury  was  received  he  consulted  me,  and  I  found  the  .spinous  prfx*es!5 
of  the  last  cervical  vert  el)  r  a  pushe<l  over  to  the  left  side.  His  head 
was  strongly  bent  forwards^  and  he  was  unable  to  straighten  it.  He 
could  walk  a  few  steps,  but  not  withfjtit  great  fatigue;  and  he  suffered 
almost  constant  pain  in  his  lower  extremitie^s,  accompanied  with  exces- 
sive restlessness  and  watehfiilncsSj  for  whicli  he  was  obliged  to  take 
niorjihine  in  large  quantities. 

In  the  case  related  by  Alban  G.  Smith,  of  Kentucky,  to  which  I 
shall  refer  again  presently,  the  deviation  was  lateral,  and  so  also  in 
Ollivier's  case^  mentioned  by  Malgaigne, 

Si/mptonm. — We  can  imagine  a  c^ise  of  fmcture  of  the  vertebral  arch, 
with  a  lateral  displacement  otdy,  in  which  the  symptoms  might  not 
differ  es^ntially  froni  a  simple  fracture  of  the  spinous  process;  and  it 
is  quite  possible  that  some  of  the  cases  which  have  been  supposed  to 
be  examples  of  this  latter  accident,  and  in  wliich  a  six-etly  rei-overy  has 
taken  place,  were  really  examples  of  fracture  of  the  arches;  yet  it 
must  be  admitted  that  sucli  a  fortunate  rt»sult  is  only  poKsible,  since 
the  arclu\s  can  hardly  be  broken  without  communicating  a  severe  con- 
cussion to  tlie  marrow*  nor  without  lacerations,  inflainniati<^n,  and  effii- 
sions,  which  will  be  n>o&t  certain  to  produce  cotuprc^ssion  and  paralysis, 
and  probably  ileath. 

If,  however,  it  is  pf>ssible  for  us  to  confound  a  fracture  of  the  [iroccss 
with  a  fracture  of  the  arche?,  it  is  still  more  possible  for  us  fo  confound 
a  fracture  of  the  arches  with  a  fi-acture  of  the  bodies  of  the  vertebne. 
If,  as  is  usually  tlie  fact,  the  pnx'ess,  in  case  of  a  fracture  of  tlie  arch^ 
is  less  pram  incut  than  nattirdi,  and  that  portion  of  the  body  reetinving 
its  nervous  supjily  from  below  this  point  is  panilyzetl,  we  may  have 
reasons  to  believe  that  the  arch  is  bri^ken  and  tlie  proec-ss  driven  in 
upon  the  spine;  but  dissections  have  sluiwn  that  in  many  of  these 
cases,  or  in  most  of  them,  indee^l,  the  bodias  of  moi'c  or  less  of  the 
vertebrae  are  broken  also,  and  in  still  other  cases  the  bodies  were  alone 
broken. 

If,  as  in  tlie  case  tnentioned  by  Ollivier,  we  can  feel  the  plates  move 
sepanitcly,  the  diagnosis  might  be  made  out,  so  far  at  least  as  to  deter- 
mine that  the  plates  were  broken  ;  but  we  should  be  still  unable  to  say 
that  the  bodies  of  the  vertel>ra*  were  not  broken  also, 

Sjmct fling  perha]>s  may  be  inferred  from  the  direction  and  nmnner 
of  the  blow  which  has  producc<l  the  fracture.  Thus,  a  foil  upon  the 
top  of  the  head  would  most  often  prcMluce  a  comminution  of  the  iMxlics 
by  crushing  them  together,  while  a  blow  upon  the  back  cotdd  scarcely 
break  one  of  the  vertebra?  without  breaking  the  corresponding  arch 
also.     We  might  thus  be  led  to  infer,  in  the  first  instance,  that  the 
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arches  were  not  broken ;  and,  in  the  second  instance,  if  we  could  con- 
vince ourselves  that  the  arches  were  not  broken,  we  might  rest  pretty 
well  assured  that  the  bodies  were  not. 

In  the  case  related  by  Prout,  there  was  no  external  mark  of  injury 
over  the  point  of  fracture,  but  a  distinct  crepitus  was  perceptible  on 
pressure. 

Treatment — If  the  fragments  are  not  displaced,  nothing  but  rest  and 
a  cooling  regimen  are  indicated ;  but  if  they  are  forced  in  upon  the 
marrow,  an  important  question  is  presented,  and  which  has  received 
from  different  surgeons  different  solutions.  Shall  an  effort  be  made  to 
reduce  the  fragments?  and  if  so,  by  what  means  shall  the  indication  be 
attempted  ? 

It  will  be  remembered  that  in  nearly  all  of  these  cases  we  must  re- 
main in  doubt,  even  after  the  most  careful  examination,  as  to  the  actual 
condition  of  the  fracture.  It  may  be  that  what  we  suppase  to  be  a 
fracture  of  the  arch  is  only  a  fracture  of  the  apophysis,  or  that  on  the 
other  hand,  it  is  a  fracture  of  the  body  of  the  bone  itself;  and  if  we  are 
expert  enough  to  make  out  clearly  a  fracture  of  the  arch,  it  is  not  pos- 
sible for  us  to  say  that  the  body  is  not  broken  also,  indeed  it  is  quite 
probable  that  it  is  broken.  With  a  diagnosis  so  uncertain,  can  we 
ever  find  a  justification  for  surgical  interference?  Mr.  Cline  and  Mr. 
Cooper  thought  that  we  might.  According  to  them,  the  case  presents 
in  no  other  direction  a  point  of  hope  or  encouraffcment.  Death  is 
inevitable,  sooner  or  later,  if  the  fragment  is  not  lifted,  and  we  can 
scarcely  make  the  matter  any  worse  by  interference.  If  it  proves  to 
be  a  fracture  of  the  apophysis,  as  happened  to  be  the  case  in  a  patient 
upon  whom  Sir  Astley  operated,*  our  interference  was  unnecessary,  but 
it  has  done  no  harm.  If  the  body  of  the  bone  is  broken,  the  operation 
affords  no  resources,  but  the  patient  is  probably  beyond  suffering  dam- 
age at  our  hands.  If  the  diagnosis  is  correctly  made  out  and  the  arch 
only  is  broken,  and  if,  as  was  the  fact  in  the  case  of  Larkin  already 
mentioned,  there  is  no  bloody  effusion,  or  laceration  of  the  membranes 
or  of  the  marrow,  and  if  the  concussion  was  not  sufficient  to  determine 
much  inflammation  of  the  cord,  then  it  would  seem  possible  that  an 
operation  might  save  the  patient. 

Paulus  iEgineta  first  suggested  that  the  compressing  fragments 
ought  to  be  removed  by  excision ;  and  in  1762  Ix>uis  removed  from  a 
man  who  had  received  a  gunshot  wound  in  his  back,  aflxjr  the  lapse  of 
five  days,  several  loose  pieces  of  bone  belonging  to  the  arch  of  the 
vertebra,  and  the  patient  recovered,  but  not  without  a  partial  paralysis 
of  his  lower  extremities.  Of  course  nothing  could  be  more  rational 
or  simple  than  this  procedure,  adopted  by  Louis,  in  any  case  of  an 
open  wound,  where  the  fragments  could  be  easily  reached;  but  the 
younger  Cline  was  the  first,  in  the  year  1814,  to  put  into  practice  the 
more  ancient  suggestion  of  Paulus  -^gineta,  namely,  to  attempt  the 
removal  of  the  fragments  in  a  case  of  simple  fi*acture.  He  made  an 
incision  upon  the  depressed  bones  as  the  patient  was  lying  upon  his 
fiice,  raised  the  muscles  covering  the  spinal  arch,  removing,  by  means 


Cheliu8*8  Surgery,  Amcr.  ed.,  note  by  South,  vol.  i,  p.  692. 
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of  a  circular  saw,  chifid,  mallet,  and  trephine,  etc.,  the  spinous  proceeaes 
of  the  eleventh  and  twelfth  dorsal  vertehraa,  and  the  arch  of  one  of  the 
vertcbric.  The  patient  wns  In  no  manner  relieved ,  and  died  on  the 
fourth  day  after  tlie  receipt  of  the  injury  and  the  third  after  the  opera- 
tion J  Mr.  Old  know  repeated  this  operation  in  1819  in  a  ciuse  of  frao- 
ture  of  the  arch  of  the  seventh  vertebra.  The  patient  died  on  the 
sixth  day."  In  1822^  Mr,  Tyrrell  operated  at  St.  Thomas's  Hospital 
on  a  man  who  had  been  injured  tour  days  previously,  removing  the 
spinous  processes  of  the  twelfth  dorsal  and  fii'st  lumbar  vertebra.  The 
operation  was  accomplished  with  cnnsidcrahle  difficulty,  and  resulted 
in  oidy  a  })artia!  iT*tiirn  of  sensibility*  He  died  on  the  thirteenth  day 
after  the  operation.^  In  1827,  Tyrrell  operated  a  second  time,  and 
deatli  resulted  on  the  ei^dith  (hxyJ  '  On  the  :iOth  of  August,  1824,  Dr. 
J.  Rhea  Barton,  of  Pluladelphia,  operated  upon  a  man  who  had  been 
received  into  tlui  Pennsylvania  Hosj>ital  twelve  days  b?fort%  with  a 
fracture  of  the  arch  of  the  seventh  dorsal  vertebra.  On  the  third  day 
he  was  attacked  with  a  violent  chill,  and  death  took  place  twelve  hours 
after.  The  dissection  showed  about  half  a  gallon  of  bloo<l  in  the  pc»s- 
terior  mediastinum,  and  bloody  ettiision  existed  along  the  wh<de  length 
of  the  sjjinal  canal.^  The  patient  whom  Laugier  tre]>hined  at  tlie  Wse 
of  the  spinous  process  of  the  ninth  dorsal  vertebra,  died  on  the  fourth 
day/'  The  operation  has  been  repeated  unsucce^fully  by  Wickhaui, 
Attenburrow,  Holschcr^  Heine,  and  RouxJ 

February  5tii,  18H4,  Dr.  David  L.  Rogers,  of  New  York,  operated 
upon  a  man  whu  had  lalfen  two  days  before,  bi'caking  the  arch  of  the 
fii^t  lumbar  vertebra,  and  forcing  the  spinous  process  upon  the  eonl. 
This  man  died  on  the  eighth  day,* 

In  1854,  Dr.  Blackmau,  of  Cincinnati,  operated,  his  patient  dying 
on  the  fourth  day.  ])uriug  the  same  year  also,  Dr.  B.  renir»veil  a  por- 
tion of  the  sacrum  for  an  injury  of  four  yeai*s^  standing,  with  no  bene- 
fit.' In  1858,  Dr.  Stephen  Smitli,  of  Rcllcvue,  remove<l  the  an^h  of 
the  tenth  dorsal  vertebra,  death  f>ecurring  soon  after. '^  December  21Hh, 
1857,  ten  <lays  after  the  receipt  of  the  injury,  Dr.  J.  C.  Hutchinson, 
of  Brooklyn,  operated  upon  a  man  at  the  City  Hospital,  Brooklyn,  re- 
mo%nng  the  spinous  jiroccsses  of  tlie  eighth,  nirith»  and  tenth  dorsjd 
vertebra*,  witli  the  posterior  arch  of  tin*  latter.  The  patient  survivenl 
the  operation  ten  days.'*  Ballingall  says  a  Dr.  Blair  has  opcratetl  suc- 
cessful ly,  but  no  particulars  are  given. 

Dr.  H.  A.  Potter,  of  Geneva,  K.  Y,,  informB  us  that  he  has  operated 

1  Cline^  Chelius'fi  Surijery,  Amer.  ed,,  voL  i|  p.  690. 

'  Sir  A.  Cooper  on  DjbIoc.  «tid  Frnc.j  Amur,  ed.,  1851,  p,  479, 

*  Sir  A.  CiH^ptT'a  Loc,  by  Tvrrdl,  3d  Amer.  ed»,  18^1,  vol.  ii,  p.  !7. 

*  Mod  -Oil r,  Rcw  ,  vol.  x,  jxilOX. 

*  IJmion,  GodiTit\n'»  od.  of  8ir  A.  Cooper  on  Bisloc,  etc.,  p.  421. 

*  MHltjiiiijnf,  Ann>r.  cd.,  p.  341. 

"^  Chtdius-'s  Suri(f?ryf  Amer.  ed.,  yo\,  i,  p»  690,     Atso,  Velponu's  Op.  Surj^cry*  Ut 
Amer,  ed.,  vol.  ii,  p.  737. 

*  Rof^«r^^  Ammr.  Journ.  Med.  Sci.t  Miiy,  1835, 

*  V*?lp<.'Hii'8  fSuTijery,  Blackman's  ed.,  vol.  ii,  p.  892  j  rIfo,  Dr.  fiutchiti^on's 
Piiper,  Tnin*.  N    Y.  St    M**d.  Soc,  I8nl. 

'^  Now  York  Joorn.  MtxJ.,  1859,  p.  87. 

»i  Hutehinsoti,  Truns.  N.  Y.  Med.  Stx5,,  18GI,  p.  98. 
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three  times.  In  the  first  case  he  states  that  he  removed  the  posterior 
portion  of  the  three  lower  cervical  vertebrae.  The  patient  died  on  the 
fourth  day.  In  the  second  case  the  doctor  removed  the  spinous  pro- 
cesses of  the  fifth  and  sixth  cervical  vertebree,  and  the  entire  posterior 
arch  of  the  fifth.  The  sheath  was  not  broken,  "  but  the  cord  was  much 
injured."  There  was  almost  complete  paralysis  of  the  extremities,  and 
this  condition  was  not  remedied  by  the  operation.  Three  years  later, 
the  patient  being  still  alive,  but  only  a  very  slight  improvement  having 
taken  place,  Dr.  Potter  "  removed  the  fourth,  sixth,  and  seventh  cervi- 
cal vertebrae."  (We  presume  he  intends  to  say  the  "  posterior  arches.") 
At  the  time  of  the  report,  Jan.  1863,  there  was  no  further  improvement 
Finally,  the  doctor  reports  a  copipletely  successful  case.  The  injury 
was  of  "  five  months'  standing."*  Packard  says,  in  a  note  to  his  trans- 
lation of  M algaigne,  that  Dr.  Potter  operated  on  a  case  of  three  months' 
standing,  and  the  patient  died  on  the  eighteenth  day.  I  suppose  this 
to  be  the  same  case. 

These  are  all  of  the  cases  of  which  we  have  any  information  in 
which  this  operation  has  been  made,  and  they  have  all,  excepting  the 
two  cases  reported  by  Potter  and  the  one  by  Blair,  terminated  fatally 
in  a  very  few  days.  The  case  reported  by  Alban  G.  Smith,  of  Ken- 
tacky,  is  not  related  in  such  a  manner  as  to  enable  us  to  make  use  of 
it  safely,  nor  is  it  stated  how  long  the  patient  survived  the  operation  ; 
Gibson  says  it  gave  no  permanent  relief.  The  example  mentioned  by 
an  English  writer  is  equally  unreliable,  inasmuch  as  it  is  given  only 
upon  rumor,  and  but  a  "  few  months  "  had  elapsed  since  the  operation 
was  performed.  It  was  said  to  have  been  made  in  the  year  1838,  by 
a  sui^eon  of  the  name  of  Edwards,  in  South  Wales ;  and  it  was  affirmed 
that  the  compression  was  relieved  and  that  the  patient  "did  well."* 
So  unique  a  case  would  certainly  have  found  before  this  an  ample  con- 
firmation. Indeed,  we  must  say  that  none  of  the  cases  reported  as 
successful  give  any  evidence  of  authenticity. 

Experience,  then,  seems  to  have  shown  that  we  have  little  or  nothing 
to  expect  from  this  surgical  expedient;  and,  notwithstanding  the  strong 
hope  expressed  by  Sir  Astley  Cooper  that  Mr.  Cline's  operation  might 
hereafter  prove  a  valuable  resource,  and  contrary  to  the  conclusions  which 
we  in  common  with  many  other  surgeons  had  drawn  from  the  anatom- 
ical relations  of  these  parts,  we  are  compelled  reluctantly  to  declare 
that  the  expedient  is  scarcely  worthy  of  a  trial.  To  the  same  conclu- 
sion also  many  of  the  most  distinguished  surgeons  have  arrived,  among 
whom  we  may  mention,  as  especially  entitled  to  confidence,  Brodie, 
Liston,  Alexander  Shaw,  Malgaigne,  and  Gibson. 

What  more  can  be  said  of  the  attempt  to  raise  the  depressed  bone 
by  seizing  the  spinous  process  with  the  fingers,  or  with  a  pair  of  strong 
hooked  forceps  passed  through  the  skin,  or  finally,  if  this  caimot  be 
done,  by  laying  bare  both  sides  of  the  process  and  seizing  upon  it  with 
a  pair  of  firm  tenacula  ?  This  is  the  alternative  presented  to  Malgaigne, 
and  which  he  ventures  to  recommend  as  deserving  a  trial.     In  the  ab- 


»  Amer.  Med.  Times,  Jan.  10,  1863. 
>  Edwards,  British  and  Foreign  Med.  Rev.,  1838,  p.  162. 
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sence,  however,  of  any  testimony  in  its  favor,  beyond  the  men?  rational 
argument  adduce^l  by  this  distinguished  writer,  we  must  waive  any" 
fiirtlier  considenition  of  the  !<iibjeet;   only  expressing  our  convietioi^u 
that  It  will  l)e  ftpucid,  after  a  (air  trial,  as  useless  and  as  inexpedient  nT"i~~ 
the  more  severe  opemtitm  of  Cline. 

Jeifries  Wymao,  of  Bnstou,  lias  met  w^ith  eleven  examples  of  frac 

tures  of  the  vertebnil  archies  occorriu^  in  the  fourth  or  fifth  lumbal — ^^ 
vertebne  between  the  lower  articidating  and  the  tran.sveri?e  processes p^^cn 
all  of  them  old  unnniteil  fractures.  He  has  also  met  with  the  same^f^^ 
fracture  once  in  the  tliirti  lumbar  vertebra.  The  fi'equency  of  thi 
j»eeu!iar  form  of  fraetiire  in  this  reginn  Dr,  Wyman  jiscril)es  to  thi 
iiU't  that  the  npper  and  lower  artieiilating  ]>rocet«ses  are  widely  sepa 
rated  from  eack  other,  iuid  eonnecte<l  oidy  by  a  narrow  neek,  in  which 
respect  they  contra^st  very  strongly  with  the  doi'sal  vertebne ;  and  he 
supposes  that  the  fractures  may  be  caiused  by  either  a  forcible  bending 
of  the  body  backwards,  or  by  the  shock  resulting  from  a  fall  from  a 
height  in  which  the  force  of  the  concuasion  is  conveyed  dow*n wards 
through  the  pelvis.  In  no  case  has  the  existence  of  this  fracture  l>een 
recognized  during  life,  nor  is  it  probable  that  its  occurrence  would 
cause  any  marked  symptoms  unless  it  had  been  caused  by  a  blow  re- 
ceived dirwtly  from  belli  ud/ 

As  to  the  thempeuticid  treatment  of  the  various  symptoms  belong- 
ing to  these  accidcritSj  and  in  relattun  to  the  prognosis,  the  remarks 
which  we  shall  make  will  be  found  equally  applicable  to  fractures  of 
the  bodies  of  the  vertebne,  and  we  sludl  reserve  the  e«>nsi deration  of 
th£Se  topics  for  the  foUowjug  sectioG* 

i  4.  Fractures  of  the  Bodies  of  the  Vertebrae, 
Tlie  sam^  causes  wlueh  prwUice  fractures  of  the  arches  may  produce 
also  fraetun^  of  Ihe  bMlies  of  the  vertebra*,  that  is,  blows  received 
directly  upon  the  extremities  of  the  spinous  processes  j  but  iu  tliese 
cases  tlie  arches  are  generally  broken  at  the  same  time. 

In  other  cases  the  bodies  of  the  vertebrte  are  broken  by  falU  ujHm 
the  top  of  the  head,  by  wdiicli  the  vertebi'ie  are  not  only  driven  forcibly 
tc^gether,  but  of^en  doubled  forwards  u^>on  each  other ;  or  the  patient 
may  have  alighted  uiKin  his  feet  or  upon  his  sacrum. 

Reveillon  has  reported  a  case  of  fracttn^?  of  the  fifth  cervical  vertebra 
from  muscular  action,  which  occurred  in  diving.  The  man  was  taken 
out  of  the  water  unconscious,  and  died  in  a  fi^w  hours,  having  declared 
before  death  that  his  head  did  not  strike  the  bottom,  although  he  had 
juiupcd  frfjm  a  height  of  seven  or  eight  feet,  and  the  water  was  only 
thret^  feet  deep.^  The  statement  of  the  snfierer,  under  such  circum- 
stances, could  not  really  i)ossess  moch  value,  and  we  think  we  see  good 
reasons  to  suppose  that  he  was  mistaken.  South  also  inflates  a  case  of 
fracture  of  the  fi»urth  and  fifth  cervical  v^ertebne  occasioned  by  diving, 
in  which  it  was  su imposed  that  the  fracture  was  caused  by  the  concussion 
of  the  head  upon  the  water.^ 

•  Wymiin,  Boston  Med.  and  Surg.  Jnutii  ,  Aug.  12,  18«9. 
'  KevMIUm,  Chulius'a  Surg,^  note  by  Suuth,  vol.  i,  p,  684» 
»  South,  ibid.,  p,  688, 
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Malgaigne  says  the  spine  bends  at  three  principal  points ;  comprised, 
the  first  between  the  third  and  seventh  cervical  vertebrse,  the  second 
between  the  eleventh  dorsal  and  second  lumbar,  the  third  between  the 
fourth  lumbar  and  the  sacrum  ;  and  that  a  majority  of  the  fractures  of 
the  vertebre  occur  at  these  points  of  flexion.  He  makes  an  argument 
from  this  also  that  these  fractures  '^are  generally  the  result  of  counter- 
strokes,  as  the  effect  of  forcible  flexion  of  the  column  either  forwards 
or  backwards."  Malgaigne  observes,  moreover,  that  dislocations  follow 
the  same  rule. 

The  direction  of  the  line  of  fracture  varies  greatly  in  the  different 
examples  which  we  have  seen ;  some  are  crushed,  and  more  or  less 
comminuted.  In  some  cases  a  narrow  piece  is  chipped  from  the  mar- 
gin, others  are  broken  transversely,  and  others  obliquely.  In  oblique 
fractures  the  line  of  the  fracture  is  generally  from  behind  forwards, 
and  from  above  downwards.  Malgaigne  thinks  that  a  crushing  or 
comminution  can  only  occur  from  a  forcible  flexion  forwards ;  but  I 
have  seen  at  least  one  example  in  which  this  was  not  the  fact ;  the 
patient  having  fallen  so  as  to  strike  with  the  back  of  his  neck  upon 
in  iron  bar.  This  was  the  case  of  the  sailor,  to  which  I  shall  again 
refer  more  particularly. 

The  upper  fragment  is  almost  always  that  which  suffers  displace- 
ment ;  sometimes  being  simply  driven  downwards,  and  thus  made  to 
penetrate  more  or  less  the  lower  fragment ;  at  other  times,  as  in  certain 
transverse  fractures,  it  is  only  displaced  forwards,  and  in  still  other 
examples,  where  the  fracture  is  oblique,  the  upper  fragment  is  displaced 
both  downwards  and  forwanls. 

In  the  first  and  last  of  these  examples  the  spine  becomes  bent  for- 
wards at  the  point  of  fracture,  producing  an  angle  of  which  the  most 
salient  point  posteriorly  is  represented  by  the 
extremity   of  the  spinous  process   belonging  ^^®-  ^• 

to  the  broken  vertebra;  in  the  second  example 
the  spinous  process  of  the  broken  vertebra  is 
depressed,  and  the  process  of  the  vertebra 
next  below  is  relatively  prominent. 

In  a  pretty  large  proportion  of  cases  also 
the  fracture  of  the  bo<ly  of  the  vertebra  is 
complicated,  as  we  have  already  stated,  with 
a  fracture  of  the  arches,  in  some  instances 
with  a  fracture  of  the  oblique  processes,  and 
with  a  dislocation. 

Stpnjjioms. — Severe  pain  at  the  seat  of  frac- 
ture, felt  especially  when  the  part  is  touched 
or  the  body  is  moved,  tenderness,  swelling, 

€cchymosis,'   occasionally    crepitus,   a    slight      obUque  fracture  of  the  bo  xp 
an^lar  distortion  of  the  spine,  or  simply  a  of  a  vertebra. 

trifling  irregularity  in  the  position  of  the  pro- 
teases, and  paralysis  of  all  the  parts  whose  nerves  take  their  origin 
below  the  fracture,  are  the  usual  signs  of  the  accident. 

The  paralysis  may  be  due  to  the  mere  pressure  of  the  displaced 
fragments,  but  it  is  much  more  often  due  to  a  severe  and  irreparable 
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lesion  of  the  cord  itself.     I  luive,  in  one  instance,  seen  the  cord  almo!=>t 
completely  sefwrated  at  the  point  of  fracture,  although  the  displacemet^^ 
of  the  trainmen ts  was  inconsiderable, 

Aeconipaoying  the  paralysis  of  the  bladder,  there  has  been  generall  J 
observed  ati  alkaline  state  of  the  urine,  and  subacute  inflammation  dii^f 
the  coatB  of  the  bladder.     Priapism  is  present  in  a  certain  proportio 
of  cases. 

Those  who  die  imme<liatdy  seem  to  be  asphyx fated  ;  while  thf 
who  die  later  seem  to  wear  out  from  general  irritation,  this  conditio 
being  frequently  accompanied  with  an  obi^tinate  diarrhcea  and  vomi 
ing.     A  few  l>ecome  comatose  l>efore  death. 

It  will  be  seen,  moreover,  that  a  certain  projwjrtion  finally  recover 
but  sciircely  ever  are  al!  the  functions  of  the  limbs  and  of  the  bod 
compl etely  restored . 

We  shall  render  this  part  of  our  description  of  these  accidents  mor^^^ 
intelligible  if  we  regard  them  as  they  occur  in  the  various  portions  o 
the  spinal  column,  since  the  symptoms^  jirognosis,  and  treatment  hav< 
reference  mainly  to  the  point  at  which  the  fracture  has  occurred* 

1 .  Fracture  of  {lie  Bodies  of  the  Lumbar  Veriebrw^ 

The  spinal  cord  terminatt^,  in  the  sulult,  at  the  lower  border  of  ilie 
first  lumbar  vertebra,  but  in  the  child  at  birth  it  extcntls  as  low  as> 
the  third  lumbar  vertebra.  The  remainder  of  the  veiicbral  canal  is 
occupietl  by  the  leash  of  terminal  nerves,  called  collectively  the  cauda 
equina. 

The  nerves  which  emerge  from  the  intervertebral  foramina  helow 
the  fourth  and  fifth  lumbar  vertcbnc,  unite  with  tlie  sacral  nerves  Xo 
form  a  pk'xus  which  supplies  the  sphincter  and  levator  ani,  the  perineal 
muscles,  the  detrusor  and  aci-elerator  urina%  the  urethra,  the  glans 
penis,  and  a  great  proportion  of  the  lower  extremities.  It  will  be 
apparent,  therefore,  that  a  fracture,  with  displacement,  of  even  tlie  la^ 
vertebra  of  the  column, involves  the  possibility  of  more  or  less  paralysis 
of  all  th*»se  parts  sup|*lied  by  tliis  ])lexus,  and  that  in  pro[>ortion  as 
the  fracture  is  higher  in  the  vertebral  column,  will  the  probability  of 
additional  complications  be  increased.  In  other  words,  in  addition  to 
tlie  more  or  less  complete  loss  of  function  in  the  organs  supplied  by 
the  ilio-sacral  plexus,  there  will  probably  be  associated  lasg  of  function 
in  other  organs,  supplied  from  sources  above  this  point  of  the  vertcbml 
canal, 

A  fmcture,  however,  of  the  bcxlics  of  the  fourth  or  fifth  InndMtr 
vertel»ra,  produced  by  a  direct  blow,  is  excec^lingly  rare,  owing  to  tlie 
protection  whic^i  it  receives  from  the  ala^  of  the  pelvis. 

Dr.  Alexander  Shaw  has  re|>orted  tour  cases  of  fracture  below  the 
second  lumbar  vertebra,  which  w^ere  unaccompanied  with  any  degive 
of  paralysis,  and  which  were  followed  by  speedy  recovery,^  a  eircum- 
st^rncc  which  he  ascribes  to  the  fact  ttiat  tlie  cxiuda  equina  is  composeil 
of  nerves  possessing  considerable  firranei^s^  and  puspcndal  looecly  to- 
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gether;  for  this  reason  they  escape  pressure  by  slipping  among  them- 
selves, and  suffer  less  injury  from  the  same  amount  of  compression  than 
the  medulla  spinalis. 

In  the  two  following  cases  the  results  were  less  fortunate,  yet  recov- 
eries seem  to  have  taken  place. 

A  boy  was  admitted  into  St.  George's  Hospital,  in  September,  1827, 
with  a  fracture  and  considerable  displacement  of  the  third  and  fourth 
lumbar  vertebrse,  the  displacement  being  sufRcient  to  cause  a  manifest 
alteration  in  the  figure  of  his  spine.  His  lower  limbs  were  paralytic. 
An  attempt  was  made  to  restore  the  displaced  vertebra,  but  it  was 
attended  with  only  partial  success.  At  the  end  of  a  month  he  had 
slight  involuntary  motions  of  the  lower  extremities,  and  at  the  same 
time  he  began  to  recover  the  power  of  using  them  voluntarily.  Three 
or  four  months  after  the  receipt  of  the  injury  he  left  the  haspital,  and 
the  history  of  his  case  was  interrupted  at  this  date.^ 

Dr.  Thompson,  of  Goshen,  N.  Y.,  reports  also  a  fracture  of  either 
the  third  or  fourth  lumbar  vertebra,  followed  by  recovery.  The  patient 
fell  from  the  roof  of  a  house,  striking  first  upon  his  feet  and  then  upon 
his  buttocks.  This  occurred  in  October,  1853.  The  usual  signs  of  a 
fracture  were  present,  such  as  paralysis,  etc.  A  bed-sore  formed  above 
the  top  of  the  sacrum,  and  a  piece  of  bone  exfoliated,  which  seemed  to 
belong  to  the  last  lumbar  vertebra.  He  was  confined  to  his  bed  seven 
months.  After  eighteen  months  he  began  to 
use  crutches.  At  the  end  of  about  three  years 
all  improvement  ceased,  at  which  time  he  could 
not  quite  stand  alone ;  yet  with  the  aid  of  ap- 
paratus he  was  able  to  get  about  the  country 
and  vend  books,  prints,  etc.  This  was  also  his 
condition  one  year  latcr.^ 

A  patient  in  Guy's  Hospital,  under  Mr.  Key, 
with  a  fracture  of  the  first  lumbar  vertebra, 
lived  one  year  and  two  days.  On  examination 
after  death  it  was  ascertained  that  bony  union 
had  occurred  between  the  fragments,  and  that 
the  spinal  marrow  was  completely  separated  at 
the  point  of  fracture.' 

Mr.  Harn)ld  relates  a  case  of  fracture  of  the 
first  and  second  lumbar  vertebrae,  in  which  the 
patient  survived  the  accident  one  year  lacking 
nine  days ;  death  having  resulted  finally  from 
a  sore  on  the  tuberosity  of  the  ischium  and  dis- 
ease of  the  bone.     After  death  it  was  ascertained  that  the  fracture  had 
united  by  bone,  and  that  the  spinal  marrow  was  almost  completely  cut 
in  two,  the  divided  extremities  being  enlarged  and  separated  oearly  an 
inch  from  each  other.* 


Fio.  40. 


Key's  case  of  fracture  of  the 
lirst  lumbar  vertebra. 


*  Brodie,  Sir  Ast.  Cooper  on  Disloc,  op.  cit.,  p.  471. 

'  Thompson,  Amer.  Journ.  Med.  Sci.,  Oct.  1857.     Lente's  paper. 
'  Key,  A.  Cooper  on  Disloc,  etc.,  op.  cit.,  p.  407. 

*  Harrold,  A.  Cooper,  op.  cit.,  p.  464. 
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2,  Fractures  of  the  Bodim  of  the  DorscU  Vert^brce, 

In  these  examples  the  same  organs  arc  paralyzed  as  in  the  fracttj! 
lower  down,  in  adclition  to  whieli  there  is  generally  considerahle  di 
turbance  of  the  functions  of  respiration,  irregular  aetioii  of  the  hearts 
indigestion,  accompanied  with  a  tympanitic  state  of  tho  tMiwels. 

Diipuytren,  who  reports  several  example?  of  fractures  of  the  dorsad 
vertebrae,  has  not  taken  the  pains  to  rea^rd  the  length  of  time  the]^ 
survived  the  accident  except  in  two  instances,  h(Ah  of  which  were 
fracture?  of  tlie  eleventh  vertebra.  One  died  of  suffocation  on  thc^ 
tenth  day,  and  the  other  on  the  thirty -second*  In  Sir  Astley  Cooper's 
eases,  mention  is  made  of  a  fracture  of  the  twelfth  dorsal  vertobra^ 
which  the  patient  survivetl  fiftv-two  days,  one  of  the  tenth  dorsid^ 
which  tt-rminated  fatally  in  six  days,  and  another  of  tlie  ninth  dorsal^ 
which  did  not  result  in  deatli  until  after  nine  weeks. 

In  1853  Dr*  Parkniau  presented  to  the  Boston  Society  for  Medical 
Improvement  a  s|»eeimen  of  fracture  of  the  fiftli  dorsiil  vertebra,  the 
bodies  of  the  thirti  and  fourth  being  also  displaced  forwards,  in  which 
position  they  had  become  firmly  ossifierh  The  spinal  cord  had  bceo 
completely  separated,  yet  the  patient  survived  the  accident  two  months.' 

Dupnytrcn  has  refattnl  also  two  examples  of  fractures^,  one  of  the 
tenth  and  tlic  other  of  the  last  dorsal  vertebm,  from  which  tlie  patients 
completely  recftvered  after  from  two  to  four  months'  confinement,-  A 
similar  ease  is  related  by  Lente,  of  New  York,  Barney  McGuire, 
hfiving  fallen  a  distance  of  tw^elve  or  fifteen  feet  upon  his  back,  was 
found  with  nearly  complete  paralysis  of  his  lower  extremities  and  of 
his  bladder.  Swelling  existed  over  the  lower  dorsal  vertebne,  and  this 
point  was  very  tender.  Subsequently,  ^vhen  tlie  swelling  subsided,  the 
prominence  of  the  spinous  [jrocesses  of  the  tenth  and  eleventh  dorsal 
vertebrae  put  the  (jnestion  of  a  fracture  beyond  doubt  Gradually, 
under  the  use  of  cups,  strychnia,  mineral  acids,  laxatives,  buchu,  and 
electricity,  his  symptoms  improved.  In  six  months  he  w^iis  able  to  w^alk 
about  the  streets,  auf!  four  years  all:er  the  accident  he  was  employed  in 
a  foundry  under  regular  wages,  being  able  to  stand  fifteen  or  tM'cnty 
minutes  at  a  time,  and  to  w^alk  half  a  mile  without  resting.  At  thi*i 
time  there  remained  no  tenderness  in  the  spine,  but  the  projection  of 
the  proceas  was  the  same  as  at  first.^ 

3*  Fraetnres  of  tJie  Bodies  of  the  five  lower  CerviccU  Veriebf^^ 

We  shall  now  have  added  to  the  symptoms  already  enumerated, 
paralysis  of  the  upper  extremities,  greater  embarrassment  of  the  respira- 
tion, and  niore  complete  loss  of  sensation  and  vtdition  in  the  lower  jxirt 
of  the  bojy.  In  general,  also,  the  eyes  and  iiace  look  congested,  owing 
to  the  imperfect  arterialization  of  the  blood,  and  death  is  more  speedy 
and  inevitable. 

In  ten  recorde<l  examples  of  fractures  of  tlie  five  lower  cervical  ver- 


'  Purkmnn,  Now  York  Journ,  Med.,  March,  1858,  p.  286. 

»  Dupu^vtren.  op.  oit.j  pp.  356-7. 

'  Lent  J,  Amer.  Journ.  Me<l.  Sci.,  Oct  1S67,  f».  361. 
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tebrse  which  I  have  been  able  to  collect,  one  died  within  twenty-four 
hours,  four  in  about  forty-eight  hours,  one  in  eleven  days,  one  lived 
fifteen  weeks  and  six  days,  one  about  four  months,  one  fifteen  months, 
and  one,  reported  by  Hilton,  survived  fourteen  years.*  The  most  com- 
mon period  of  death  seems,  therefore,  to  be  about  forty-eight  hours  after 
the  receipt  of  the  injury. 

The  example  of  the  patient  who  survived  the  accident  fifteen  weeks 
and  six  days,  is  recorded  by  Mr.  Greenwood,  of  England.  A  woman, 
Mary  Vincent,  set.  47,  was  injured  by  a  blow  on  the  back  of  her  neck, 
but  she  was  not  seen  by  Mr*  Greenwood  until  after  eleven  days,  at 
which  time  she  was  breathing  with  difficulty,  occasioned  by  paralysis 
of  the  intercostal  muscles,  respiration  being  carried  on  by  the  diaphragm 
and  abdominal  muscles  alone.  This  was  the  extent  of  the  paralysis. 
There  seemed  to  be  a  depression  opposite  the  fourth  and  fifth  cervical 
vertebrae,  and  pressure  at  this  point  occasioned  universal  paralysis,  as 
did  also  the  action  of  coughing  and  sneezing.  About  three  weeks  after 
the  accident,  she  attempted  for  the  first  time  to  move  in  order  to  have 
her  clothes  changed,  when  she  was  immediately  seized  with  paralysis 
in  the  right  arm  and  hand.  After  this  she  lost  her  appetite,  had  fre- 
quent attacks  of  purging,  and  thus  she  gradually  wore  out.* 

The  patient  who  survived  about  four  months  was  admitted  into  H6tel 
Dieu,  under  the  care  of  Dupuytren,  in  1825,  on  account 'of  a  fracture 
of  the  fourth  cervical  vertebra,  caused  by  a  fall  on  the  back  of  his  neck, 
and  suffering  under  paralysis  of  the  bladder  and  extremities.  After 
two  months  and  a  half  of  entire  rest,  be  was  convalescent  and  quitted 
the  hospital,  with  only  slight  weakness  in  his  left  leg,  and  with  his  head 
a  little  bowed  forwards.  In  returning  from  a  long  walk  he  fell  para- 
lysed, and  remained  in  the  open  air  all  night.  From  this  time  he  con- 
tinueti  to  fail,  and  died  thirty-four  days  after  the  second  fall.  On  ex- 
amination aftier  death,  the  body  of  the  vertebra  was  found  to  be  broken, 
and  also  the  processes  of  the  fifth,  allowing  the  fourth  to  slip  forwards 
and  compress  the  cord.  A  true  callus  existed  in  front  of  these  bones, 
which  looked  as  if  recently  broken.  The  cord  itself  exhibited  an  an- 
nular constriction,  which  Dupuytren  conceived  to  be  the  seat  of  the 
original  lesion  narrowed  by  cicatrization.' 

The  following  example  furnishes  a  fair  illustration  of  the  usual  phe- 
nomena which  accompany  fractures  of  the  third  or  fourth  cervical  ver- 
tebra. 

On  the  25th  of  July,  1857,  a  sailor  fell  backwards  from  the  wharf, 
striking  with  the  nape  of  his  neck  upon  a  bar  of  iron.  I  saw  him  on 
the  following  day,  in  consultation  with  his  attending  physician,  Dr. 
Edwards.  He  was  lying  upon  his  back,  breathing  rapidly.  His  lower 
extremities  were  completely  paralyzed;  legs  and  feet  swollen  and 
purple;  right  arm  completely  paralyzed,  and  his  left  jmrtially ;  from  a 

Cwnt  below  the  line  of  the  second  rib,  there  was  no  sensation  whatever ; 
is  bowels  had  not  move<l,  although  he  had  already  taken  active  cathar- 
tics; the  urine  had  been  drawn  with  a  catheter;  the  pulse  was  slower 

<  Hilton,  Lond.  Lancet,  Oct.  27,  1860. 

*  Greenwood,  Sir  A.  Cooper  on  Disioc,  p.  472. 

•  Dupujtren,  op.  cit,  p.  858, 


160 


FRACTURES  OF  THE  VERTEBRA. 


than  natural,  and  irregular*     He  was  constantly  vomiting.     In  reply 
to  questions,  he  said  that  ho  felt  well,  artieulutiug  distinctly  and  witl^ 
a  good  voice.     His  eyes  and  face  were  somewhat  congested,  but  witlrn 
this  exception  his  etnintenanee  did  not  betray  the  lea-?!  physical  dis — 
lurbanee.     He  lived  in  this  c^jndrtton  about  forty  houi-s,  only  breathing 
shorter  and  shorter,  and  his  a>nsciou8ne8s  remaining  to  the  last  moment-. 

In  proceeding  to  examine  the  spine  a  few  hours  after  death,  ancL 
Ix^fore  any  incision  was  made,  we  were  unable,  ujvon  the  most  minut^^ 
examination,  to  detect  any  irregularity  of  the  processes  of  the  cervical 
Tertebne,  or  any  cre|>itiis;  but,  ou  disseetiug  tlie  neck,  we  fotnul  that:^ 
the  arelies  of  the  third  and  fourth  vertebne  were  broken,  and  the  spin- 
ous processes  slightly  depressetl  upon  the  cord,     Tlie  bodies  of  the  cor- 
respotiding  vertebra^  were  commiuntetl,  and  the  vertebi^se  above  were 
driven  down  upon  them,  e^^rrying  the  pi-ocesses  in  the  same  dii-ection* 
The  thcca  and  the  spinal  marrow  were  almost  completely  severed  upon 
a  level  with  the  fourth  vertebra. 

A  man  residing  in  Erie  Co.,  X.  Y.,  was  tlirown  backwards  suddenly 
from  the  back  end  of  a  wagon,  alighting  upon  tlie  top  of  his  head,  I)r, 
Mixer  having  requested  nie  to  see  this  patient  with  him,  I  found  the 
symptoms  almost  an  exact  conuterj>art  of  those  which  belonged  to  the 
case  which  I  have  just  described,  cxcipt  that  a  crepitus  and  a  mobility 
of  the  fragments  could  be  distinctly  frit  in  the  upper  and  back  part  of 
his  neck.  His  death  ocrurred  in  very  much  the  same  manner  after 
about  forty -eight  hours.  No  autopsy  was  allowed.  Wc  notic*ed  in 
this  case,  also,  that  whenever  he  was  turned  over  upon  his  face,  respi- 
ration almost  entirely  creased,  but  it  was  immediately  restored  by  lay- 
ing him  again  on  his  back*  I^Iany  other  similar  examples  have  from 
time  to  time  come  under  my  notice. 

Strains  of  the  Lbjamenti^  and  J/</.sc/t\v. — Dujuiytrcu,  Sir  Astley  Cooper, 
South,  and  other  surgeons  have  related  eases  siniuhiting  fracture,  but 
which  proved  to  be  strains  of  the  Iigament>s  uniting  the  eervic^al  ver- 
teljrie,  accompanied  with  more  or  less  injury  to  the  sfiinal  marrow. 
In  one  instance,  I  have  met  with  what  lias  sfK*med  tt)  be  a  strain  of  the 
ligaments  and  muscles  of  the  neck,  but  which  presented  no  symptoms 
of  serious  injury  to  the  spinal  nuuTow. 

John  Neuman,  of  Canada  West,  a^t,  25,  fell  headforemost  from  a 
height  of  iburteen  feet,  striking  upon  the  top  of  Ids  head.  He  was 
taken  up  insensible,  and  remained  in  this  condition  six  hours.  When 
fonsciousness  returnc?d,  Ins  head  was  very  much  drawn  backwards,  and 
it  was  impossibk'  to  muvc  it  from  this  posit  ion*  There  Wiis  no  lack  of 
sensibility  or  r>f  the  power  of  nu*tinn  in  his  lindjs,  and  all  the  functions 
of  his  botly  were  in  their  natural  state  ;  but  he  has  suHcrcd  with  o<*ca* 
sional  sevei*e  pains  in  his  arms  ever  since.  The  accident  happened  on 
the  twenty-fourth  of  November,  1857,  and  Jje  calletl  upon  me  eight 
months  after.  His  head  was  tlien  fcnxnbly  bent  forwartls  insteiul  of 
backwards,  into  whi<di  p<»Hitiou  it  liad  gratlually  changed.  In  tlie 
morjiing  he  generally  was  able  to  erect  his  head  completely,  but  aftei* 
a  few  h(»urs  it  was  constantly  dniwn  forwards,  as  when  I  saw  him, 
There  was  no  tenilerness  or  irregtilarity  over  the  cervical  vertebra?,  and 
he  wtis  so  well  as  to  be  regularly  employed  as  a  day-laborer. 
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Ooncussicn. — Sir  Astley  Cooper  has  collected  four  examples  of  what 
he  terms  "  concassion  of  the  spinal  marrow,"  all  of  which  recovered 
after  periods  ranging  from  a  few  weeks  to  many  months ;  but  in  only 
one  case  is  it  stated  that  the  recovery  was  complete.*  Boyer  also  enu- 
merates three  cases  of  concussion  which  came  under  his  own  observa- 
tion, all  of  which  terminated  fatally  in  a  short  time.  In  the  first 
example  mentioned  by  Boyer,  the  autopsy  disclosed  neither  lesion  nor 
effusion  of  any  kind ;  in  the  second  case,  it  does  not  appear  that  any 
autopsy  was  made.  The  third  is  related  as  follows :  "  A  builder  fell 
firom  a  height  of  fourteen  feet,  and  remained  for  some  time  senseless ; 
and,  on  recovering  from  that  situation,  found  that  he  had  lost  the  use  of 
his  inferior  extremities.  He  had  at  the  same  time  a  retention  of  urine, 
an  involuntary  discharge  of  the  faeces,  and  some  disorder  in  the  function 
of  respiration.  Death  followe<l  on  the  twelfth  day  after  the  accident. 
The  body  was  opened,  and  the  vertebral  canal  was  found  to  contain  a 
sanguineous  serum,  the  quantity  of  which  was  sufficient  to  fill  a  little 
more  than  its  lower  half."*  No  doubt  some  of  the  cases  reported  as 
concussion  were  only  examples  of  paralysis  from  extravasation  of  blood, 
a  circumstance  which  is  peculiarly  likely  to  happen  as  a  result  of  the 
rapture  of  one  of  those  numerous  large  vessels  which  surround  the  ver- 
tebrse  outside  of  the  thecse.  It  is  seldom  that  the  vessels  of  the  cord 
itself  give  out  sufficient  blood  in  these  cases  to  cause  compression. 
Possibly  examples  of  compression  as  a  result  of  extravasation  of  blood 
may  sometimes  be  recognized  by  the  fact  of  the  gradual  approach  of 
the  paralysis  after  the  lapse  of  several  hours,  as  has  occurred  recently 
in  a  case  brought  to  my  notice  at  the  Bellevue  Hospital,  and  in  which 
recovery  finally  took  place. 

4.  TreaJtment  of  Fractures  of  the  Bodies  of  the  Vertebrce  when  the  fracture 
occurs  in  any  portion  of  the  column  below  the  Second  Cei'vical. 

In  a  few  instances,  I  have  noticed  among  the  recorded  examples  of 
fractures  of  the  bodies  of  the  vertebrae,  that  surgeons  have  made  some 
slight  attempt  to  reduce  the  fracture,  or  rather  to  rectify  the  spinal  dis- 
tortion, generally  by  the  applic^ition  of  moderate  extension  to  the  limbs, 
and  by  laying  the  patient  horizontally  upon  a  hard  mattress.  But  I 
have  not  been  able  to  discover  that  in  any  case  the  patients  have  de- 
rived benefit  from  the  attempt,  although  it  has  been  said  occasionally, 
by  the  gentlemen  making  the  report,  that  the  deformity  was  slightly 
diminished.  Nor  am  I  aware  that  in  any  instance  the  patient  has  suf- 
fered any  damage  from  the  attempt;  at  least  the  reporter  has  in  no 
case  thought  it  necessary  to  make  this  observation.  I  am  confident, 
however,  that  such  manipulation  can  seldom  serve  any  useful  purpose, 
and  I  very  much  fear  that  it  has  been  frequently  a  source  of  mischief; 
although  in  cases  so  generally  fatal,  it  might  be  very  difficult  to  esti- 
mate with  much  accuracy  the  amount  of  injury  done.  If  by  any  pos- 
sibility the  fragments  could  be  replaced,  I  know  of  no  means  by  which 
they  could  be  kept  in  place;  and  in  truth  we  are  much  more  likely  to 

>  Sir  A.  Cooper,  op.  cU.,  p.  454. 

'  Boyer,  Lecture  on  Diseases  of  the  fioncs,  Amcr.  cd.,  1S05,  p.  5b. 
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increase  the  penetration  of  the  spinal  cord  and  the  p^eneral  disturbance, 
than  to  diminish  it,  hy  extension  or  pressure.  Moreov^er^  it  usctallj 
inflicts?  upon  the  unfortunate  sufferer  great  pain^  and  for  these  reaBoni 
it  ou^ht  generally  to  be  discouraged, 

I  have,  however,  met  with  two  cases  of  fracture  of  the  lumbar  verte- 
brse,  in  which  rehcf  was  afforded  by  permanent  extension.  WIjcu  the 
fractui"c  IS  l>elow  the  middle  of  the  vertebral  cohiran,  extension,  if  em- 
ployed, should  be  made  by  adhesive  straps,  weigh ts,  and  a  pulley,  as 
will  hereafter  be  directed  in  fractures  of  the  femur;  the  counter-exten- 
sion being  made  by  the  weight  of  the  body.  It  will  be  under^t^xxl, 
however,  that  when  paralysis  exists  the  ligation  of  a  limb  with  band- 
ages will  expose  the  patient  to  great  danger  of  ulceration  and  gloughing 
at  and  below  the  points  of  pressure,  and  the  amount  of  extension  nmst 
l>e  very  modei^ate. 

When  treating  of  fmctures  of  the  arches  of  the  vertebrie,  I  took  oc- 
casion to  call  attention  to  Mr.  Cline's  o[)eration,  occasionally  i*ecom- 
mendeil  and  practiced  in  such  cases.  I  was  not  ignorant,  however, 
that  Mr.  Ciinc,  and  several  other  of  the  advocates  of  this  oi>eration,  had 
rcconimendeil  it  especnally  for  fractures  of  the  bodies  of  the  vertebra 
when  accompanied  with  displacement.  Even  Malgaigne  has  preferred 
to  consider  the  merit*  of  this  ojierntion  in  its  relations  to  these  latter 
fractuiTS ;  but  while  I  am  prepared  to  admit  the  propriety  of  an  argu- 
ment as  to  the  value  of  Cline's  operation  considered  in  reference  to 
fractures  of  the  archc«,  I  cannot  admit  its  propriety  in  reference  to 
fractures  of  the  bxlies  of  the  vertcbne.  The  pr*o|K>sition  appears  to  me 
too  absurd  to  l>e  entertained  for  a  moment. 

The  treatment,  then,  otight  to  Ix^,  in  a  great  measure,  expectant 
The  patient  should  ht^  laid  in  such  a  position  as  he  finds  most  comfort- 
able, and,  as  far  as  possiljle,  the  spine  should  be  kept  at  rest,  since  the 
most  trivial  disturbance  of  the  fragments,  and  even  that  which  may 
cause  no  pain  to  the  patient,  is  liable  to  increase  the  injur\'  to  the 
spine,  and  prevent  the  formation  of  a  bony  Cidlus.  Especially  ought 
the  surgeon  to  be  careful,  while  making  the  examination,  not  to  turn 
the  patient  upon  his  face,  in  which  position  the  spine  loses  its  support 
and  a  fatal  pressure  may  Ix*  produced.  The  urine  should  be  drawn 
very  soon  after  the  accident,  and  at  least  twice  daily  for  the  next  few 
weeks.  Indeed,  it  is  a  better  rule  to  draw  the  urine  as  often  as  its  ao* 
cumulation  becomes  a  source  of  inconv'cnience,  or  whenever  the  bladder 
fills,  which  will  in  some  cases  be  as  often  as  every  four  or  six  hours. 
It  is  especially  necessary  to  attend  to  those  urgent  demands  of  the  patient 
during  tlie  first  few  weeks,  when  the  paralysis  is  most  complete  gener- 
ally, and  the  raucous  surface  of  the  bladder,  already  irritated  and  in- 
flamed by  the  excessively  alkaline  urine,  suffers  additional  injury  from 
any  degree  of  painful  distension  of  its  walls.  It  is  unnecessary  to  say 
that  tlu*  frequent  introduction  of  the  ctithctcr  may  itself  prove  a  8<.)nroe 
of  irritation,  unless  it  is  managCHl  direful ly  and  skilfully.  This  duty 
ought  never  to  be  intrusted  to  an  inexperieuce<l  operator. 

I  do  not  see  what  advantage  the  surgeon  c^u  expect  to  derive  from 
the  administration  of  drastic  purgatives,  such  as  full  doses  of  jalap, 
castor  oil,  or  spirits  of  turpentine^  at  any  period.     If  in  the  fii'st  in- 
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8(anoe  the  bowels  are  so  completely  paralyzed  as  that  they  seem  to  de- 
maud  such  violent  measures  to  arouse  them  to  action,  we  may  be  quite 
certain  that  the  spinal  cord  is  suiTering  from  a  pressure,  or  from  some 
lesion,  which  th^se  agents  have  no  power  to  remedy.  The  bowels  may 
possibly  be  made  to  act,  but  it  would  be  difficult  to  show  how  this  is 
to  relieve  the  suffering  cord.  So  far  from  affording  relief,  these  meas- 
ures add  directly  to  the  nervous  irritation  and  prostration,  provoke 
vomiting  and  general  restlessness.  It  is  not  desirable,  we  think,  to 
obtain  a  movement  of  the  bowels  during  the  first  few  days  by  any 
means,  however  gentle.  The  effort  to  defecate,  and  the  consequent 
motion,  will  probably  do  much  more  harm  than  the  evacuation  can  do 
good ;  and  especially,  for  the  same  reason,  ought  we  to  avoid  putting 
into  the  stomach  anything  which  will  occasion  nausea  and  vomiting. 

After  the  lapse  of  a  few  days,  if  reasonable  hopes  begin  to  be  enter- 
tained of  a  recovery,  it  will  become  important  to  establish  regular 
evacuations  of  the  bowels,  either  by  a  judicious  management  of  the 
diet,  by  gentle  laxatives,  or  by  enemata.     At  a  still  later  period,  when 
the  inflammatory  stage  is  past,  and  the  nerves  remain  inactive  or  para- 
lysed, nothing  could  be  more  rational  than  the  employment  of  strych- 
nia in  doses  varying  from  the  one-twelfth  to  the  one-eighth  of  a  grain 
three  times  daily.     Nor  do  I  think  that  any  single  remedy  has  more 
often  proved  useful  in  my  own  practice,  or  in  the  practice  of  other  sur- 
geons with  whom  I  am  acquainted.     In  order,  however,  to  derive  ben- 
efit fix)m  this  or  from  any  other  remedy,  it  must  be  continued  for  a 
long  time ;  perhaps  for  a  year  or  more.     Electricity,  setons,  issues,  and 
blisters  are  no  doubt  also  sometimes  useful.     Care  must  be  taken  that 
setons,  etc,  do  not  produce  bed-sores.     Passive  motion  and  frictions, 
good  fresh  air,  and  nourishing  diet,  become  at  last  essential  to  recovery. 
From  an  early  period,  and  during  the  whole  course  of  the  treatment, 
great  attention  should  be  paid  to  the  prevention  of  bed-sores,  by  sup- 
porting all  those  parts  of  the  body  upon  which  the  pressure  is  consid- 
erable.    For  this  purpose  we  may  employ  circular  cushions,  air-cash- 
ions,  and  air-beds;  but  water-beds  are  very  much  to  be  preferred  to 
air-beds  as  a  means  of  preventing  bed-sores.     Water-beds  must  be 
filled  with  water  of  the  temperature  of  68"^  Fahrenheit,  and  they  must 
be  secured  in  position  by  side  boards,  or  a  kind  of  shallow  box,  the 
sides  of  which  are  elevated  six  or  seven  inches.     Permanent  extension 
can   be  employed  upon  these  beds  as  well  as  upon  ordinary  beds. 
Sometimes  a  section  of  a  bed,  three  feet  square,  is  found  quite  as  ser- 
viceable as  an  entire  bed,  inasmuch  as  the  back  and  nates  are  the  only 
parts  which  are  liable  to  bed-sores.     They  may  be  obtained  from  the 
manufacturers,  Hodgraan  &  Co.,  comer  of  Nassau  Street  and  Maiden 
Lane,  New  York  City,  at  prices  ranging  from  $15  to  $25.     Of  late  we 
have  found  the  wire-beds,  manufactured  at  59  Pearl  Street,  Hartford, 
Ck>nn.,  excellent  substitutes  for  water-beds.     They  are  less  expensive, 
more  easily  managed,  more  durable,  and  admit  of  a  much  better  regu- 
lation of  the  temperature.     Whether  they  are  quite  as  efficient  in  the 
Krevention  of  bed-sores  as  water-beds,  I  cannot  say  positively,  but  they 
ave  been  much  used  under  my  observation  at  Bellevue  and  in  the 
Hospital  for  Ruptured  and  Cripples,  and  I  have  seen  no  V^ed-^t^ 
oocor  where  tbef  were  in  use. 
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When  sores  have  formetl,  they  should  he  treated,  if  sloughing,  with 
yeast  poultices,  or  the  veshi  ointmeDt,     I  tind  also  the  ivs^in  ointmeDt 


Fio,  41. 


.^ 


au  excellent  dressing  for  the  soreii  after  the  sloughs  have  eeparated-i 
In  ease  the  surface  is  oidy  slightly  abraded,  simple  cerate  forms  th^ 
best  application. 

i  5.  Fractures  of  the  Axis. 

The  plirenie  nerve  is  derived  chieflv  from  the  third  and  fourth  cer- 
vical nerves.  It^  tlu'i-efore,  the  second  cervical  verteljra  is  hnjken,  and 
considerably  depress<:'d  ujjon  the  spinal  cord,  respiration  ceases  imme- 
diately, and  the  patient  dies  at  once,  or  survives  only  a  few  minutes. 
In  such  examjiles  of  fracture  of  this  hone  as  have  not  been  attended 
with  these  results,  tlie  displarenient  and  consequent  compression  have 
been  incoie^idcmble^  or  there  has  been  no  di.s[dacement  at  alb 

Mr.  Else,  of  iSt,  Thomas's  Hospital,  siiys  tbat  a  woman  in  the  vene- 
real ward,  and  who  w^as  tlien  under  a  mercurial  course,  while  sitting  m 
bed,  eat  in  tr  her  dinner,  was  seen  to  fall  suddenly  forwards;  and  the 
patients,  hastening  to  her,  found  that  she  was  dead.  Upon  examina* 
tion  of  her  l>ody,  it  was  discovered  that  the  processus  dentiitus  of  the 
axis  was  broken  otf,  and  that  the  head  in  fulling  forwards  had  driven 
the  process  backwards  upon  the  spinal  marrow  so  as  to  cause  her  death.^ 

Sir  Astley  Cooper  also  relates  the  case  of  a  man  who  w^as  shot  by  a 
pistol  through  the  neck,  breaking  and  driving  in  upon  the  Bpinal 
nuirrow  both  the  *Mamina  and  the  transverse  proc^ess  *^  of  the  axis* 
lie  died  on  the  tburth  day*^ 

Malgaigue  has  collected  three  cases  of  fnictnre  of  the  odontoid 
apophysis,  all  of  which  were  aecompnuied  with  a  displacement  of  the 
atlas.  The  iirst,  reported  by  Richet,  died  on  the  seventeenth  day ;  the 
second,  reported  by  I^dlettxi,  died  after  one  month  and  six  days  ;  and 
the  third,  by  Costco,  lived  four  months  and  two  weeks. 

Rokitansky  says  that  there  is  a  specimen  contained  in  the  Vienna 
Museum,  taken  from  a  patient  who  survived  the  accident  some  time, 
alfhoogh  the  fragments  never  united. 

The  lijl lowing  case  is  reported  by  Parker: 

*'The  patient,  Mr.  G.  B.  Spencer,  w^as  a  man  forty  years  of  age,  a 
milkman  by  occupation,  of  medium  height,  nervo-sanguine  tempera- 
ment, of  active  business  habits,  and  capable  of  great  eudnrance.  His 
life  was-  one  of  constant  excitement,  and  he  was  addicted  to  the  fi'ee 
use  of  liquors.     He  suflered,  however,  from  no  other  form  of  disease 

1  Eltei  Sir  A.  C(K»per  on  DIbIoo.,  etc.,  op.  c\t,  p.  462, 

'  Sir  A.  Cooper  on  Disloc.,  etc.,  op.  cit.,  p.  47&. 
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than  occasioDal  attacks  of  rheumatism,  for  which  he  was  accustomed 
to  take  remedies  of  his  own  prescribing,  which  were  generally  mercu- 
rials followed  by  liberal  doses  of  iodide  of  potassium,  *  to  work  it  all 
oat  of  the  system/ 

"On  the  12th  of  August,  1852,  while  driving  a  'fast  horse'  at  the 
top  of  his  speed  on  the  plank  road  near  Bushwick,  L.  I.,  he  was  thrown 
violently  from  his  carriage  by  the  wheel  striking  against  the  toll-gate. 
He  alighted  upon  his  head  and  face  about  fifteen  feet  from  the  carriage. 
Upon  rising  to  his  feet  he  declared  himself  uninjured,  but  soon  after 
complained  of  feeling  faint;  after  drinking  a  glass  of  brandy  he  felt 
better,  got  into  his  carriage  with  a  friend,  and  drove  home  to  Riving- 
ton  Street  in  this  city,  a  distance  of  more  than  two  miles.     There  was 
90  little  apparent  danger  in  this  case,  that  no  physician  was  called  that 
night.     Early  on  the  morning  of  the  following  day.  Dr.  B.  was  called 
to  visit  him.     He  found  his  patient  reclining  in  his  chair,  in  a  restless 
state,  and  learned  that  he  had  suffered  considerable  pain  in  the  back 
part  of  his  head  and  neck  during  the  night.     He  was  entirely  inca- 
pacitated to  rotate  the  head,  which  led  to  the  suspicion  of  some  injury 
to  the  articulations  of  the  upper  cervical  vertebrse ;  but  so  great  a  de- 
gree of  swelling  existed  about  the  neck  as  to  prevent  efficient  examina- 
tion.    There  was  no  paralysis  of  any  portion  of  the  body,  his  pulse 
was  about  90,  and  his  general  system  but  little  disturbed.     Warm 
fomentations  were  applied  to  the  neck,  and  a  mild  cathartic  adminis- 
tered.    On  the  following  day  there  was  no  particular  change  in  his 
symptoms,  but  as  there  existed  considerable  nervous  irritability,  tinct. 
hyoecyami  was  prescril>ed  as  an  anodyne,  and  fomentations  of  hops 
applied  locally.     On  the  third  day,  leeches  were  applied  to  the  neck, 
and  after  this  the  swelling  so  much  subsided,  that  on  the  fifth  day  an 
irregularity  was  discovered  to  exist  in  the  region  of  the  axis  and  atlas, 
which  had  many  of  the  features  of  a  partial  luxation  of  these  vertebrte. 
**  At  this  time  he  began  to  walk  about  the  room,  having  previously 
remained  quiet  on  account  of  the  pain  he  suffered  on  moving.     He 
persisted  in  helping  himself,  and  almost  constantly  supported  his  head 
with  one  hand  applied  to  the  occiput.    He  often  remarked,  if  he  could 
be  relieved  of  the  pain  in  his  head  and  neck,  he  should  feel  well.     He 
began  to  relish  his  food,  and  the  swelling  nearly  disappeared  at  the 
end  of  a  week,  leaving  a  protuberance  just  below  the  base  of  the  occi- 
put, to  the  left  of  the  central  line  of  the  spinal  column,  with  a  corre- 
sponding indentation.    Notwithstanding  strict  orders  to  remain  quietly 
at  home,  on  the  ninth  day  after  the  accident  he  rode  out,  and  in  a  day 
or  two  after  returned  as  actively  as  ever  to  his  former  occupation  of 
distributing  milk  throughout  the  city  to  his  old  customers.     During 
the  following  four  months  no  material  change  took  place  in  his  symp- 
toms, although  he  constantly  complained  of  pain  in  his  head.     For 
this  perioii  he  did  not  omit  a  single  day  his  round  of  duties  as  a  milk- 
man, which  occupied  him  constantly  and  actively  from  five  o'clock  in 
the  morning  to  nearly  noon.     On  the  first  of  November,  Prof.  Watts 
examined  him,  and  inclined  to  the  opinion  that  there  was  a  luxation 
of  the  upper  cervical  vertebrae. 

"About  the  1st  of  January,  1853,  the  pains,  from  whkVi  \ve  V^idi 
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been  a  constant  gnfferer,  became  more  severe,  and  he  waB  heani  to 
eorapkiin  that  he  could  not  live  in  his  present  conditioti ;  he  remarked, 
al'^o,  tlmt  be  liad  heard  a  snapping  in  hit^  neck*  After  going  hrs  Jaily 
round  on  the  11th  of  January,  lie  eomplaincil  of  fe<'ling  cold,  and 
afterwards  of  immbnt^isis  in  his  lind>s.  In  tlie  evening  he  had  a  chill, 
and  complained  of  a  pain  in  his  bowels.  He  pasBcil  a  restless  night, 
and  arose  on  tlie  following  morning  about  six  o'clock ;  he  was  obliged 
to  have  assistance  in  dressing  himself,  and  experienced  a  numbness  of 
his  left,  and  afterwards  of  his  right  side.  He  attempted  to  walk,  but 
could  not  without  help,  and  it  was  oljscrvcd  that  he  dragged  his  feet. 
He  sat  down  in  a  cliair  and  almost  instantly  expired,  at  eight  o'clock 
A.M.,  on  the  12th  of  January,  precisely  five  months  from  the  receipt 
of  the  injury. 

**Tlie  autopsy  was  made  tliirty  hours  after  death,  by  Dr.  C.  E. 
Isaacs,  in  jiresence  of  several  medical  gentlemen.  Muscular  develop- 
ment uncommonly  fine*  An  unusual  promincuee  disci»vered  in  the 
region  of  the  axis  and  atlas.  On  making  an  iueisiim  from  the  iicciput 
along  the  si>ines  of  the  cervical  verlebnc,  the  parts  were  found  to  be 
very  vascular.  The^  vertebra?  were  removed  rn  mcisse,  and  a  careful 
examination  instituted.  The  transverse,  the  odontoid  (Hgamenta  niod- 
eratoriajjas  also  all  the  ligaments  of  this  region,  extx*pting  the  owipito- 
axoideum,  were  in  a  state  of  perfect  integrity;  this  latter  was  partially 
destroyed.  A  considemble  amount  of  coagulated  blood  was  found 
effused  between  the  fractured  surfaces,  some  of  it  apparently  recent,  but 
much  of  it  was  thought  to  liave  ocvurreil  at  tJie 
time  of  the  accident,  and  afterwards  to  have  pre* 
vented  the  union  of  the  bones.  The  spinal  coiyI 
exhibited  no  a|ipea ranees  of  any  lesion*  The 
odontoid  jirocess  was  found  in  the  position  well 
rej)rescntcd  in  the  accompanying  illustration, 
completely  fractured  ofi*,  and  its  lower  extremity 
inclining  backwards  toward  the  cord,  Death 
liually  took  place,  doubtlt^s,  from  the  disphicc- 
ment  of  the  process  during  some  unfortunate 
mf>vcment  of  the  hoa<l,  by  which  pressure  was 
made  upon  the  cord.  The  dc^struction  of  tlic 
oecipito-axoid  ligament,  which  would  otherwise 
have  protCK'ted  the  contents  of  the  spinal  cavity, 
must  have  favored  this  result.'-^ 

Di\  Philip  Be  van  presented  to  the  Surgical 
Scfciety  of  Ireland,  in  1862,  a  specimen  obtained 
from  the  dead-room,  and  which  was  supposed  to 
be  an  epiphyseal  separation  of  the  odontoid  process,  occurring  in  early 
life.  The  history  of  the  case  is  not  known,  although  tlie  woman  was 
forty  years  old  when  she  died.  It  does  not  appear  very  clear  to  us 
whether  this  waxS  really  an  epiphyseal  seiiaratioUj  or  the  result  of  some 
morbid  process.^ 

>  Bigelow,  New  York  Journ.  Med.,  Mnrch,  I853,j>.  164. 

»  Bfvgn,  Amer,  Journ.  Med.  Sci.,  April,  1864.     From  Dublia  Med.  Presa,  Feb. 
18,  1863. 
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At  the  meeting  of  the  New  York  Pathological  Society,  Nov.  12, 
1868,  Dr.  Aastin  Flint  presented  a  case  of  separation  of  the  odontoid 
process  of  the  axis. 

Dr.  W.  Bayard,  of  St.  John,  N.  B.,  has,  however,  reported  a  case  of 
separation  of  the  odontoid  process  in  a  child,  followed  by  complete  re- 
covery. In  August,  1864,  Charlotte  Magee,  of  St.  John,  set.  6  years, 
previously  in  excellent  health,  fell  five  feet,  striking  on  her  head  and 
neck,  causing  an  immediate  immobility  of  the  head,  which  continued 
about  two  years  and  a  half,  when  an  abscess  formed  in  the  back  of  the 
pharynx,  and  the  bone  was  spontaneously  discharged.  Since  then  she 
nas  been  able  to  move  the  head  freely,  and  her  recovery  may  be  said 
to  be  complete.*  The  specimen  was  subsequently  presented  to  the 
New  York  Pathological  Society,  and  no  doubt  remains  that  the  entire 
process  was  thrown  off. 

Dr.  Stephen  Smith,  who  has  written  a  very  instructive  paper  on  this 
subject,  has  collected  23  cases  of  separation  of  the  odontoid  process,  at 
least  20  of  which  must  be  regarded  as  fractures.  The  ages  of  the 
patients  range  ffom  three  years  to  sixty-eight.  Eight  of  this  number 
were  spontaneous,  the  separation  being  apparently  due  to  some  progres- 
sive disease  or  atrophy  of  the  bone.  Two  of  these  recovered  after  the 
formation  of  abscesses  in  the  pharynx  and  the  extrusion  of  the  bone. 
In  four  cases  the  fractures  were  gunshot,  and  one  died.  The  remainder, 
so  &r  as  ascertained,  were  in  consequence  of  blows  upon  the  head ;  and 
of  these  only  the  girl  Charlotte  Magee  recovered.  Of  the  whole  num- 
ber, 23,  three  were  without  history,  two  of  them  being  dissecting-room 
cases.' 

Symptoms. — These  will  depend  much  upon  the  cause  and  complica- 
tions of  the  accident.  In  all  cases  there  will  be  more  or  less  inability 
to  support  the  head  in  the  erect  posture,  and  if  displacement  exists,  or 
if  the  products  of  inflammation  form  upon  the  cord,  a  proportionate 
im^irment  of  its  functions  must  ensue. 

Treatment — The  treatment  consists  in  absolute  quietude,  with  mod- 
erate extension,  effected  by  means  of  suitable  apparatus. 

2  6.  Fractures  of  the  Atlas. 

I  have  been  able  to  find  only  one  example  of  a  fracture  of  the  atlas 
alone,  and  this  is  the  case  related  by  Sir  Astley  Cooper  as  having  come 
under  the  observation  of  Mr.  Cline. 

A  boy,  about  three  years  old,  injured  his  neck  in  a  severe  fall;  in 
consequence  of  which  he  was  obliged  to  walk  carefully  upright,  as  per- 
sons do  when  carrying  a  weight  on  the  head ;  and  when  he  wished  to 
examine  any  object  beneath  him,  he  supported  his  chin  upon  his  hand, 
and  gradually  lowered  his  head,  to  enable  him  to  direct  his  eyes  down- 
wards. In  the  same  manner,  also,  he  supported  his  head  from  behind 
in  looking  upwards.  Whenever  he  was  suddenly  shaken  or  jarred,  the 
shock  caused  great  pain,  and  he  was  obliged  to  support  his  chin  with 
his  hands,  or  to  rest  his  elbows  upon  a  table,  and  thus  support  his 

»  Bayard,  Canada  Med.  Journ.,  Dec.  1869. 

*  Smith,  Amer.  Journ.  Med.  Sci.,  Oct.  1871,  p.  338. 
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head.  The  boy  liv^ed  in  this  condition  abont  one  year,  and  after  death 
Mr.  Cline  made  a  dissection,  and  asL'tTtaiiied  tliat  the  atliis  was  broken 
in  such  a  manner  that  tJie  odontoid  procej^s  of  the  axis  had  lost  itseup- 
port,  and  was  constantly  liable  to  tall  back  upon  the  spinal  marrow.^ 

i  7.  Fractures  of  the  first  two  Cervical  YertebrsB  (Atlas  and  Axis) 
at  the  same  time. 

A  woman,  let  G8,  fell  down  a  flight  of  steps,  strikinc^  npon  her  fore- 
head, anil  died  immediately.  Upon  making  a  dissection,  it  %vas  found 
that  tlie  atlas  was  broken  upon  both  sides  near  the  tnuisverse  pro- 
cesses, and  the  odontoid  process  of  the  axis  was  broken  at  its  base. 
These  fmctnres  were  aeconipanied  with  a  rupture  of  the  athiido-CKlon- 
toid  ligaments,  and  a  dislocation  of  the  atlas  backwards,* 

South  says  there  is  a  specimen  in  the  museum  of  St,  Thomas's  Hos- 
pital, showing  this  double  fracture*  The  man  had  received  his  injury 
only  a  few  hours  be  tore  admission  to  the  hospital,  and  died  on  the  fifth 
day.  On  examination,  the  atlas  was  found  to  be  broken  in  two  places, 
and  the  odontoid  process  of  the  axis  at  its  root.  The  fifth  vertel>m 
was  also  broken  throngh  its  body.  With  neither  fracture  was  there 
sufficient  displacement  to  produce  pressure,  but  a  small  quantity  of  ex- 
travasated  blood  lay  in  the  substance  of  the  spinal  marrow,  and  itiS 
tissue  was  at  one  point  broken  down  and  disorganized/'' 

Mr.  Phillips  relates  that  a  mau  fell  from  a  hay-rick,  striking  upon 
the  occiput;  afler  which,  although  momentarily  stunned,  he  walked 
half  a  mile  to  the  parish  surgeoUjand  in  two  days  more  he  Returned  to 
his  occupation.  About  four  weeks  after  the  accident  he  was  seen  by 
Mr.  Phillips,  who  disco vertnl  a  small  tumor  over  the  second  cervical 
vertebra,  pressure  upon  which  caused  a  slight  pain.  He  complained 
also  that  his  neck  was  stiff,  and  that  he  wtis  unable  to  rotate  it.  No 
other  disturbance  of  the  functions  of  the  body  could  be  discovered. 
After  a  time  the  tonsils  became  swollen,  and  the  i>atient  experienoe*i 
some  difliculty  in  deglutition,  and,  upon  examining  the  throat,  a  sligl>t 
projection  or  tulness  was  discovered  at  tite  back  of  the  larynx^  opp(jsiie 
the  Seconal  ccrvictil  vertebra.  Subsequently  he  became  affected  with 
general  anasarca  ami  [deuritic  effusions,  of  which  he  finally  <lied.  Up 
to  the  last  week  of  his  life  he  was  able  to  walk  about  his  bcMlroora,  ana 
his  condition  iiresented  no  other  evidence  than  has  been  mentioned, 
that  he  was  suderi ng  from  an  injury  of  the  spine.  He  died  forty-seven 
weeks  after  the  receipt  of  the  injury. 

The  autojjsy  disclosed  a  fracture  with  displacement  of  the  atlas,  and 
a  fracture  of  the  oilontoid  process  of  the  axis.  The  two  vertebrae  were 
unite^l  to  each  other  firmly  by  complete  bony  callus.^ 


1  Clin<?,  Sir  Aitley  Cooper^  op.  cit.,  p.  469, 
'  Mal^tti^nc,  op.  cit.^  Inm.  ii,  p   333. 

•  ClieUua'*  Surgt*ry,  nolo  by  South,  vol.  i,  p.  588. 

*  Pbillipa,  Med.-Chir.  Tnins  ,  vol.  xx.  1837,  p.  384. 
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CHAPTEK  XVI. 

FRACTURES  OF  THE  STERNUM. 

Fractures  of  the  sternum  are  of  rare  occurrence,  owing,  probably, 
to  the  elasticity  of  the  ribs  and  their  cartilages,  upon  which  it  mainly 
rests,  and  also,  in  part,  to  the  softness  of  its  structure.  In  advanced 
life,  the  ossification  and  fusion  of  all  of  its  several  portions  becoming 
more  complete,  and  the  cartilages  of  the  ribs  also  becoming  more  or 
less  ossified,  its  fracture  is  relatively  more  frequent. 

Ckiuses. — They  are  generally  the  result  of  direct  blows  inflicted  upon 
the  part,  such  as  the  passage  of  a  loaded  vehicle  across  the  chest,  the 
fall  of  a  tree  or  of  some  heavy  timber  upon  the  body ;  the  fracture  imply- 
ing always  that  great  force  has  been  applied. 

Indirect  blows  and  voluntary  muscular  action  alone  have  been 
known  also  occasionally  to  produce  this  fracture. 

David,  in  his  MSmoire  sur  les  ContrecottpSy  published  as  a  prize  essay 
by  the  Academy  of  Medicine,  mentions  the  case  of  a  mason,  who,  in 
falling  from  a  great  height,  struck  upon  his  back  against  a  cross-bar 
which  intercepted  his  fall,  in  consequence  of  which  the  abdominal  and 
stemo-cleido-mastoidean  muscles  were  so  stretched  that  the  sternum 
broke  asunder  between  its  upper  and  middle  portions.^  Sabatier  re- 
ports another  case  of  fracture  at  the  same  point,  produced  in  a  similar 
manner;'  and  Roland  has  described  a  third  example  in  a  woman 
sixty-three  years  old,  who,  falling  from  a  height  backwards  and  strik- 
ing upon  her  back,  broke  the  sternum  near  its  centre.^  Gross  has  re- 
corded a  similar  case.^ 

Cruveilhier  saw  a  man  who,  having  fallen  from  a  height  of  twenty 
fJset  upon  his  nates,  was  found  to  have  a  fracture  of  the  sternum.* 
Gossan  saw  the  same  result  in  a  person  who  fell  from  a  third  story, 
$«triking  first  upon  his  feet  and  then  pitching  over  upon  his  back.® 
Maunoury  and  Thore  have  reported  an  analogous  case,  where  a  man 
fell  from  a  height  of  twelve  or  fifteen  metres,  first  striking  upon  his 
feet  and  then  falling  over  upon  his  back  and  head.^ 

Mr.  Johnson,  late  editor  of  the  London  Med.-Chir,  Rev,,  reports  a 
case  as  having  been  received  into  St.  George's  Hospital,  in  which  the 
man,  a  healthy  laborer  from  the  country,  had  fallen  from  the  top  of  9 
hay-cart,  striking  only  upon  his  head.  He  walked  with  his  head  much 
bent  forwards,  and  was  incapable  of  either  flexing,  extending,  or  rotating 

'  Boyer  on  Bones,  p.  67. 

'  Malgaigne,  from  SabHtier,  M^m.  sur  laFract.  du  Sternum. 

»  Ibid^,  from  Bull,  de  Th^rap.,  torn,  vi,  p.  288. 

*  Gross,  System  of  Surg.,  5th  ed.,  vol.  i,  p.  964. 

^  Mal^aic^ne,  from  Bull,  do  la  Soc.  Anat.,  Juin,  1826. 

•  Ibfd.,  from  Archiv.  de  M6d.,  Janv.  1827. 
'  Ibid.,  from  Gaz.  M6d.,  1842,  p.  861. 
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it  any  farther.  The  fi-acture  wa«?  transverse,  nnd  about  three  inch€ 
below  the  top  of  the  steriiDm,  opposite  the  centre  of  the  third  rib,  the 
lower  fragment  projecting  in  front  of  the  upper.  The  fragmeiiti^  were 
easily  replaced  by  simply  throwing,  the  head  back,  and  fell  into  place 
\vith  iiu  audible  snap,  but  inimcHliately  resnnied  their  unnatural  ptisi- 
tion  when  the  head  was  flexal.  They  finally  unitetl,  but  with  a  slight 
projtX'tioT)  and  overlapping.* 

JIatgaigne  expre.sses  a  doubt  whether  all  these  tuin  be  considered  as 
the  relinks  of  muscular  action,  since,  in  a  certain  number  of  the  exam- 
ples cited,  the  head  seems  to  have  been  thrown  forwards  by  the  eon* 
cussion,  and  in  others,  also,  there  is  no  evidence  that  tlie  muscles  at- 
tached to  tlic  stcrunin  were  [)Ut  upon  tfie  stretch.  The  only  remaining 
explanation  is  that  in  such  c:ases  the  sternum  has  been  broken  by  the 
violent  shock,  or  coninToup. 

John  T.  Hod  gen,  of  St,  Louis,  has  reported  to  me  one  example  of 
frneture  of  the  sternum  caused  by  a  ernshing  force  aj)plied  to  the  back, 
and  in  which,  we  may  see  jilaiidy,  that  muscular  action  was  not  ef>n- 
eerned.  A  man,  scate<l  u|>f»n  a  wagon,  was  driving  under  a  low  bridge 
with  his  head  very  niueb  bent  down.  Hie  bridge  caught  liis  back, 
opposite  the  shoulders  aiirl  crushed  him  forwards,  **  separating  the  ver- 
tebrae in  the  doi-sal  region,  and  bre^iking  the  sternum  about  three  inches 
below  its  upper  end,"     This  man  recovered. 

Among  the  most  authentic  cxamjvlcs  of  fracture  of  this  bone  from 
muscular  action  alone  are  those  in  which  it  has  rM^enrred  during  labor* 
Malgaigne  has  eollecttMl  three  of  these  cases,  and  to  these  the  American 
translator,  Dr.  Packard,  has  added  two  more,  most  of  which  t<">ok 
place  at  or  near  the  junction  of  the  tirst  and  second  pieces  of  the  ster- 
num* Lately  Dr*  Bc^rland  luis  added  one  more  example,  which  took 
place  at  a  point  neur  the  fourth  costal  cartilage' 

Malgaigne  relates  also  the  case  of  a  mountebank,  "who,  leaning  back 

to  lift  with  his  feet  and  hand.s  a 
>veightj  felt  suddenly  a  severe 
pain  in  the  sternal  region,  and 
fell  over  with  a  fractijre  of  this 
bone. 

Seat  and  fHreciion  of  Frac- 
ture,— The  sternum  is  sefiaratcd 
most  frequently  either  in  the  long 
central  portion,  or  at  the  junc- 
tion of  this  w^ith  the  upper  ix>r- 
tion,  where  the  bone  is  weakest. 
In  fact,  a  separation  at  this  lat- 
ter jxiint  may  be  regarded  fre- 
quently as  a  diastasis  or  dislo- 
cation rather  than  as  a  fracture, 
since  the  two  portions  do  not 
become  firmly  nniteil  by  bone 
until  late  in  life.     The  very  late 
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'  London  Mvd.-Chir.  Kev.j  vol,  xvii,  upw  serio?.  p,  63tl,  1882, 

»  J.  N.  Borland,  M.D.,  Boston  Med.  and  Surg.  Jour.,  Api'il  20,  1875* 
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ossification  and  fusion  of  the  xiphoid  cartilage  with  the  central  piece^ 
ako,  will  explain  the  infrequency  of  its  fracture. 

Boyer  believed  that  the  xiphoid  cartilage  was  not  susceptible  of 
being  permanently  displaced  backwards,  except  in  aged  persons,  after 
it  had  become  ossified,  "  for,"  he  says,  "  though  violently  struck  and 
driven  backwards  by  a  blow  on  what  is  vulgarly  termed  the  pit  of  the 
stomach,  yet  it  restores  itself  by  its  own  elasticity."* 

The  following  case,  however,  which  has  come  under  my  own  obser- 
vation,  is  oonclasive  as  to  the  possibility  of  this  accident : 

A  man,  twenty-eight  years  old,  fell  forwards,  striking  the  lower  end 
of  his  sternum  upon  the  top  of  a  candlestick,  breaking  in  the  xiphoid 
cartilage.  During  two  years  following  the  accident  he  had  frequent 
attacks  of  vomiting,  which  were  excessively  violent  and  distressing; 
the  paroxysms  occurring  every  five  or  six  days.  Both  Dr.  Green,  of 
Albany,  and  Dr.  White,  of  Cherry  Valley,  upon  whom  he  called  for 
relief,  recommended  excision  of  the  cartilage,  but  the  patient  would 
not  submit  to  the  operation.  Twelve  years  after  the  accident,  in  the 
year  1848,  while  he  was  an  inmate  of  the  Buffalo  Hospital  of  the 
Sisters  of  Charitv,  I  examined  his  chest,  and  found  the  xiphoid  carti- 
lage bent  at  riglit  angles  with  the  sternum,  pointing  directly  toward 
the  spine.  He  now  suffered  no  inconvenience  from  it,  except  that  it 
hurt  him  occasionally  when  he  coughed.^ 

The  upper  portion  of  the  sternum  is  rarely  broken,  unless  at  the 
same  time  the  central  portion  is  broken  also. 

The  direction  of  these  fractures  is  generally  transverse,  or  nearly  so; 
occasionally  a  slight  obliquity  is  found  in  the  direction  of  the  thick- 
ness of  the  bone.  In  three  or  four  examples  upon  record,  the  direction 
of  the  fracture  was  longitudinal.  It  is  not  so  unfrequent,  however,  to 
find  the  bone  comminuted.     Compound  fractures  are  exceedingly  rare. 

When  the  fracture  is  transverse,  the  lower  fragment  is  almost  always 
displaced  forwards,  and  sometimes  it  slightly  overlaps  the  upper  frag- 
ment. 

In  one  instance  mentioned  by  Sabatier,  where  the  separation  had  taken 
place  at  the  point  of  junction  between  the  first  and  second  pieces,  the  lower 
fragment  was  displaced  backwards,  and  was  also  carried  upwards  under 
the  upper  fragment  to  the  extent  of  twenty-eight  millimetres. 

I  have  seen  a  remarkable  case  of  separation  of  the  manubrium  from 
the  gladiolus,  accompanied  with  a  true  fracture  and  other  complications. 

Louis  Wilson,  set.  60,  was  admitted  into  the  Ijong  Island  College 
Hospital,  April  4,  1866,  having  just  fallen  through  the  hatchway  of  a 
vessel.  He  had  a  compound  comminuted  fracture  of  the  right  leg,  a 
fracture  of  the  four  first  ribs  on  each  side  at  their  necks,  a  dislocation 
of  the  sternum  from  the  cartilages  of  both  second  ribs,  a  dislocation  of 
the  left  third  cartilage  from  its  rib,  a  dislocation  of  the  first  from  the 
second  bone  of  the  sternum,  and  a  transverse  fracture  of  the  sternum 
three-quarters  of  an  inch  below  the  top  of  the  gladiolus.  The  dislo- 
cation of  the  manubrium  was  complete,  and  it  was  thrust  behind  the 
upper  end  of  the  gladiolus,  underlapping  it  half  an  inch.     The  trans- 

*  Boyer  on  Diseases  of  Bones,  p.  69. 

•  Buffttlo  Med  Journ.,  vol.  xii,  p.  *282,  Cases  of  Fractures  of  the  Sternum. 
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verse  fraictiire  tliree*quartei*s  of  an  iucli  lower  down  was  also  complete^ 
mid  the  fragment  tiiiis  separated  was  divided  into  two,  namely,  an 
anterior  ami  a  p*j<?teriiH*  iVagrnent»  by  a  transvei^e  splitting  ;  the  ante- 
rior nM)rety  retain iii|j^  its  attiu^limeiit  to  the  periostenm  below,  and  not 
being  displiK^^d,  while  the  pixteriur  moiety  retained  its  attachment  to 
the  jieriosteiini  botii  above  and  below,  and  \\n8  piii^hed  downwards  by 
the  deseent  of  the  niannbriiini.  Hi,s  mind  wiis  elcar,  bnt  he  had 
j>aralysis  oi'  the  bla<lder,  and  was  breathing  Avith  some  eraban^assroent. 
I  had  no  difhcidty  in  (liagnosticalin^  the  di^-^loiiiitioo  of  the  third  car- 
tilage, and  of  the  niiviuibriiun.  There  was  no  swelling  or  di^oloration 
®ii  tl)e  frrHit  of  the  ehei^t,  but  it  was  qnite  tender.  His  head  was  not 
thrown  ffirwanls.  He  emu  plained  of  some  soreness  on  the  baek  of  Im 
head.  His  general  I'ondition  was  sueh  that  I  did  not  attempt  reduo 
tion.  The  following  day  he  ex[3eetorattM]  bloody  and  on  the  third  day 
he  died.  The  autopsy  revealed  some  effusions  of  blood  nnderneatll 
the  pleura,  but  no  lesions  of  the  heart  or  lungs.  The  evident^  is  in 
this  ease  eonehisive  that  he  stnw^k  upon  his  baek  and  head,  in  fjR't, 
that  it  was  a  fracture  from  cnunkT-stroke,  by  wliieli  the  head,  neck, 
and  tfiree  or  four  upper  vertebrte  were  Wnt  forwaixls  with  great  force, 
thus  doubling  forwards  the  top  of  the  sternum. 

Dr.  Robert  Watts,  Jr.,  of  this  city,  has  reported  a  very  similar  e41.se, 
whieli  death  oeeiirred  on  tlic  same  day.  The  fragments  of  the 
It^rnuni  were  not  dis]»hietH.h  but  the  rib«5  had  suffered  similar  lesions.' 

Diaf/nosrs. — In  a  lew  eases  the  patients  have  felt  the  lK>ne  break  at 
the  iniKiient  of  tlkt^  aeeident.  When  dis|)laeeiaent  exists,  it  may  gene- 
rally be  easily  reeognizixl,  and  the  lower  fragment  will  often  be  seen 
to  move  forwards  and  bm-k wards  at  ea*'h  insjjinition  and  expiration. 
Crepitus  may  also  be  dete<■te^^  h\  some  of  tlwse  examples,  hut  it  is  k^a 
often  j>resent  where  no  displaeement  exists.  To  determine  the  exist- 
euL-e  of  ere[>itiL*,  the  hand  should  be  plaeetl  over  the  supposed  seat  of 
fracture,  while  the  patient  is  directeil  to  make  fmx'ed  inspirations  and 
exjvirations,  or  the  ear  may  be  applied  direetly  to  the  chest, 

l^'^anfihyseimi  1ms,  also,  *x*eiisionally  been  i>oticeil,  indicating  usually 
that  the  lungs  have  been  penetrated  by  the  broken  fragments, 

Tlie  frequent  iH'curreti(?€'  of  congenital  maltbrmations  of  the  sternum 
sljonld  warn  us  to  exercise  great  rare  in  our  examinations,  lest  we  mis- 
take these  natural  irregularities  fnr  fnictures.  HrauMby  Cooper  men- 
tions a  renmrkable  instance  of  malformation  of  the  xiphoid  cartilage 
which  lie  at  ILrst  saspeeted  to  be  a  fracture*  It  was  so  much  curved 
backwards  that,  as  Mr.  Coo|>er  thinks,  its  pressure  upon  the  stomach 
prmluced  a  constant  <lisj>oHition  to  vomit  whenever  he  had  taken  a  full 
meal,  or  had  taken  a  draught  of  water.- 

Prof/nmtH.—Jn  simple  fracture  of  this  l>one,  uncomplicated  with 
lesions  of  the  subjacent  visi-era,  and  espeeially  wlien  the  fracture  is  the 
rcf^nlt  of  muscular  action  or  of  a  counter-stroke,  no  serious  consequences 
are  to  Ix'  apprehended.  The  Ijone  unites  promptly  even  where  it  is 
found  impossible  to  bring  its  broken  edgc^  into  apposition.     Indeed, 


1  Walts,  Am.  Med,  Tim©j»,  vol.  li^  p.  55, 

*  0.  Cooper,  Princ.  and  PracL  of  Surg,,  p.  869, 
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generally,  where  the  fragments  have  been  once  completely  displaced, 
although  it  is  not  difficult  to  replace  them  momentarily,  a  redisplace- 
ment  soon  occurs,  and  they  are  found  finally  to  have  united  by  over- 
lapping; but  no  evil  consequences  usually  result  from  this  malposition. 
In  nearly  all  of  the  cases  reported  in  which  palpitations,  difficult 
breathing,  etc.,  have  been  charged  to  the  persistence  of  the  displace- 
ment, the  injuries  were  of  such  a  character  as  to  furnish  for  these  un- 
fortunate results  other  and  mnch  more  adequate  explanations.  In  one 
instance  only,  already  mentioned,  serious  inconveniences  followed  from 
a  displacement  of  the  cartilage  backwards. 

In  other  cases,  however,  where  the  fracture  is  the  result  -of  a  direct 
blow,  constituting  a  large  majority  of  the  whole  number,  the  prognosis 
is  oflen  very  grave;  a  conclusion  to  which  one  would  naturally  arrive 
from  the  fact  already  stated,  that  the  fracture  of  the  sternum  thus  pro- 
duced, in  itself  implies  the  application  of  great  force. 

An  abscess  occurring  in  the  anterior  mediastinum,  and  caries  or  ne- 
crosis of  the  bone,  are  among  the  most  common  results  of  a  blow  de- 
livered directly  upon  the  sternum;  complications  which  generally  end 
sooner  or  later  in  death.  Blood  may  be  also  extensively  eflfiased  into 
the  anterior  mediastinum. 

A  remarkable  case  of  recovery  after  gunshot  injury  of  the  sternum 
is  reported  by  the  U.  S.  Medical  Bureaus 

Private  C.  Betts,  26th  N.  J.  Vols.,  set.  22,  was  struck  by  a  three- 
ounce  grapeshot.  May  3,  1863,  in  the  charge  upon  the  heights  at 
Fredericksburg,  Va.  The  ball  comminuted  the  sternum,  opposite  the 
third  rib  on  the  left  side,  penetrating  the  costal  pleura.  The  patient 
removed  the  ball  from  the  wound  himself.  On  the  following  day  he 
was  admitted  to  the  hospital  of  the  sec^wd  division  of  the  sixth  corps. 
Through  the  wound  the  arch  of  the  aorta  was  distinctly  visible,  and  its 
pulsations  could  be  counted.  The  left  long  was  collapsed ;  when  sit- 
ting up,*  there  was  but  slight  dyspnoea.  Several  fragments  of  the 
sternum  were  removed.  The  wound  soon  began  to  heal,  and  he  made 
a  complete  recovery.* 

Where  emphysema  is  present,  we  may  anticipate  inflammation  of  the 
pleura  and  of  the  lungs. 

In  several  instances,  where  death  has  occurred  speedily  after  the  in- 
jury, the  heart  has  been  found  penetrated  and  torn  by  the  fragments. 
Sanson  and  Dupuytren  have  each  reported  one  example  of  this  kind, 
Duverney  has  mentioned  two,  and  Samuel  Cooper  says  there  is  a  s|>eci- 
nien  in  the  museum  of  the  University  College,  exhibiting  a  laceration 
of  the  right  ventricle  of  the  heart  by  a  portion  of  fractured  sternum. 
Watson  mentions  a  case  in  which  the  pericardium  was  torn  but  the 
heart  was  only  contused.' 

Treatment — When  the  fragments  are  not  displaced,  the  only  indica- 
tions of  treatment  are  to  immobilize  the  cl>est,  and  to  allay  the  inflam- 
mation, pain,  etc.,  consequent  upon  the  injury  to  the  viscera  of  the  chest. 
The  first  of  these  indications  is  accomplished,  at  least  in  some  degree, 

1  CirculMr  No.  6,  Washington,  D.  C,  Nov.  1,  1866,  p.  28. 
»  New  York  Journ    Mod.,  vol.  iii,  p.  851. 
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by  inclosing  the  bcwlyj  from  the  arrapits  down  to  the  margin  of 
floating  ribs,  with  a  broad  wtton  or  flannel  band.     A  single  Ixir  _ 
neatly  and  snni^ly  secured,  and  made  fiist  with  pins,  is  prcfemble  tt\ 
because  it  is  more  easily  ajtplied  tiian,  the  roller  wfiieJi  surgeons  have 

feuerally  employed;  it  is  also  mueh  le^s  liable  to  become  disarran^ 
t  should  be  pinned  while  the  patient  is  making  a  full  expiration, 
prevent  it-^  sliding  dnwn^  two  strips  of  bandage  should  be  attaehed 
its  u[>per  margin,  and  crossed  over  the  shoulders  in  the  form  of 
peadei's. 

Generally  the  patients  prefer  the  half-sitting  posture,  with  the  hei 
and  sliouldei^  thrown  a  little  backwards;  and  this  is  the  position  whio 
will  be  most  likely  to  maintain  the  fragments  in  plaee,  and  also  to  seeiil 
immobility  to  tlie  external  thoraeie  muscles,  while  it  leaves  the  difl 
phragm  and  the  abdominal  muscles  free  to  act. 

The  second  indication  may  demand  the  use  of  tlie  lancet;  but  mof 
often  it  will   be  tbund  iRHHissary  to  allay  the  pain  and  disposition 
contj;h  by  the  use  of  opium. 

If,  however^  the  fragments  are  displaced,  it  is  proper  first  to  attemlj 
their  reduction;  which,  as  we  have  already  intimated,  is  generally  mc 
easy  of  accomplishment  than  is  the  maintenance  of  them  in  place  until 
a  cure  is  eflected. 

The  upper  fragment  may  be  thrown  forwanls,  and  made  to  resume 
its  position  sometimes  by  a  single  full  inspiration;  but  then  it  usually 
falls  back  during  expiration;  or  it  may  be  rednce<l  by  straightening  tl 
spine  forcibly,  and  at  the  same  time  drawing  the  shouhlers  back. 

Verdue  and  Petit  proposed  in  tliose  eases  in  which  it  was  found  iiti- 
possible  to  reduce  the  fragments  by  these  simple  means,  to  cut  dowi 
and  lift  the  depressed  bone.    [Nelatou  suggests  tfie  use  of  a  Idunt  crotch 
introduced  through   a   narrow  incision;   and  Malgaigne  has  thought 
of  another  plan,  which  is,  to  penetrate  the  skin  with  a  punch,  and  di^ 
recti ng  it  to  the  brokt?n  margin,  to  push  the  fragment  into  its  plac 
but  which  he  docs  m>t  hinjself  regard  as  a  suggestion  of  much  valul 
since  tlic  bone  is  too  soft  to  ailord  tlic  ncH/essary  resistance;  and,  raor  ' 
over,  this^  in  common  with  all  of  the  other  simihir  methods^  is  liabU 
in  some  degree,  to  the  objection  that  it  may  increase  the  tendency 
caries  and  sujvpuration,  already  imminent.     If  reiluced^  the  tragmenti 
will  probably  immediately  again  become  displaced;  and  more  than  all 
it  still  remains  to  be  proven  concbisively  that  the  mere  riding  of  tfc 
fragments  is  in  itself  ever  a  cause  of  subsequent  suffering,  or  even 
inconvenience. 

When  an  abscess  has  formed  in  the  anterior  mediastinum,  surgeon 
have  occasionally  recommended  the  use  of  the  trephine,     Gibsfin  hs 
twice  operated  in  this  manner  at  the  Philadelphia  Hosj)ital,  but 
each  ease  the  caries  continuetl  to  extend,  and  the  patient  die<I ;  an  ei 
perience  which  has  inclined  him  latterly  to  discountenance  the  oper 
tion.* 

There  are  other  coasideratins  mentioned  by  Lonsdale,  whicli  onglt 
to  decide  us  never  to  use  the  trephine  in  these  cases.     **For  the  symf 

1  Qitraan,  Inttitutes  and  Pmctice  of  Surgery,  vol.  f,  p.  269. 
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toms  denoting  the  presence  of  the  abscess,  when  completely  confined 
to  the  under  surface  of  the  bone,  will  be  very  uncertain ;  and  when 
the  matter  collects  in  large  quantities,  it  will  show  itself  at  the  margin 
of  the  sternum,  between  the  ribs,  when  it  can  be  let  out  by  making  a 
puncture  with  the  point  of  a  lancet,  without  the  necessity  of  removing 
a  portion  of  the  bone."  ^  Ashhurst,  referring  to  the  same  point,  re- 
marks: ''The  fact  that  the  mediastinal  space  can  be  cut  into  without 
iniury  to  the  pleura  is  shown  by  many  cases,  among  others  by  one 
which  came  under  my  own  observation.^^ 

We  have  already  said  that  a  separation  of  the  first  from  the  second 
piece  of  the  sternum,  occurring  before  ossific  union  had  taken  place, 
might  with  some  propriety  be  regarded  as  a  diastasis,  or  .as  a  dislo- 
cation even.  Maisonneuve,  Vidal  (de  Casis),  Malgaigne,  and  other 
French  surgeons  speak  of  it  as  a  dislocation,  and  Vidal  has  collected 
five  examples,  in  all  of  which  the  lower  bone  occupied  a  position  in 
front  of  the  upper.  Malgairae  enumerates  ten  examples.  The  points 
of  difference  between  the  dislocation  and  the  true  fracture  are  too 
small,  however,  to  demand  of  us  especial  attention. 


CHAPTER  XVII. 

FRACTURES  OF  THE  RIBS  AND  THEIR  CARTILAGES. 

2 1.  Fractures  of  the  Bibs. 

Fractures  of  the  ribs,  observed  more  often  than  fractures  of  the 
sternum,  are  rare  as  compared  with  fractures  of  other  long  bones. 

In  my  records,  not  including  fractures  from  gunshot  injuries,  only 
twenty-five  patients  are  reporte<l  as  having  had  broken  ribs ;  but  as 
in  several  of  the  cases  two  or  more  ril)s  were  broken  at  the  same  time, 
the  total  number  of  fractures  is  about  fifty-eight.  If,  however,  I  had 
always  accepted  the  diagnosis  made  by  other  surgeons,  the  number 
would  have  been  much  greater,  since  I  have  been  rej^eatedly  assured 
that  the  ribs  were  broken  when,  upon  the  most  careful  examination, 
no  evidence,  beyond  the  existence  of  a  severe  pain  and  of  difficult  res- 
piration, has  been  presented  to  me. 

Etiology, — The  force  requisite  to  break  the  ribs  is  scarcely  less  than 
what  is  requisite  to  break  the  sternum  ;  and  in  childhood  and  infancy 
it  is  sometimes  almost  impossible  to  break  them,  so  that  children  and 
even  adults  are  often  crushed  and  killed  outright,  where,  although  the 
pressure  has  been  directly  upon  the  thorax,  the  ribs  have  resumed  their 
positions,  and  have  been  found  not  to  he  broken.  I  have  met  with 
several  examples  of  this  kind. 

In  old  age,  the  cartilages  ossify  and  the  ribs  themselves  suffer  a 
gradual  atrophy,  which  renders  them  much  more  liable  to  break. 

The  most  common  causes  are  direct  blows,  of  very  great  force,  in 

*  Lonsdale,  Practical  Treatise  on  Fractures,  I«ondon,  1888,  p.  242. 
'  Ashhurst,  Am.  Journ.  Med.  Sci.,  J^n.  and  Oct.  186*2. 
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(tonsequence  of  wliieli  sometimes  the  fragments  are  not  only  broken, 
bot  more  or  less  forced  inwards ;  m^ea^iooallj  they  are  the  result  of 
re M HI ter-stroke.«,  and  then  the  fragments,  if  they  deviate  at  all  from 
tficir  natural  jiosition,  are  salient  outwards;  a  speeies  of  fracture  which 
I  have  not  met  with  so  often. 

Malgaigne  has  eol!ec*ted  eight  examples  of  fractures  of  the  rib^  pro- 
dueeil  by  mu&eular  action,  by  the  beating  of  rhe  heart,  etc.,  all  of  which 
occurred  upon  the  left  side.  It  is  lx'iieve<l,  however,  that  in  all  of 
these  cases  the  ribs  had  previonsly  become  atrophieil,  and  perha[i«5 
undergone  other  changes  in  their  structure,  rendering  them  liable  to 
fracture  from  the  action  of  trivial  causes. 

Pathology^  Seat^  c/c. — ^The  fourth,  fifth,  sixth,  and  seventh  ribs  ar« 
most  liable  to  be  broken  ;  the  yp|H:M*  ribs,  and  especially  the  first  rib, 
being  so  well  protected  in  varintjs  ways  as  to  greatly  diminish  their 
liability,  while  the  loose  and  floating  condition  of  the  last  two  ribs 
gives  them  an  almost  complete  exemption. 

In  my  own  cases  I  have  found  tfie  first,  second  and  third  ribs  each 
broken  four  timas;  the  fourth,  six  times;  the  fifths  twelve  times;  the 
Rixth,  twelve  times;  the  seventh,  nine  times;  the  eighth,  ninth,  and 
tenth,  tw^iee  each.    • 

Twenty-one  w^ere  broken  through  their  anterior  thirds,  generally  at 
or  near  the junetioo  of  the  cartilagejs  with  the  ribs;  ten  through  their 
middle  thirds;  and  twenty  tlu'ough  their  posterior  thirds.  ^lalgaigne 
has  noticed,  also,  contrary  to  the  general  ojiinion  of  surgeons,  that  the 
rite  are  most  often  broken  in  their  anterior  thirds,  whether  the  cause 
has  lieen  a  direct  or  a  counter  blow. 

The  (Jirection  of  the  fracture  is  generally  transverse  or  slightly  ol>- 
lique;  sometimes  it  is  quite  ol>liqae.  Jt  is  often  componnd  ;  and  in  a 
few  instances  I  have  found  it  comminuted  or  multiple.  Where  the 
fracture  is  compotmd,  it  is  rendered  so  generally  by  the  fragments 
having  penetrated  the  lungs,  and  not  by  a  tegumentary  wound.  In 
only  twelve  of  the  twenty -five  cases  record  tn:!  by  me,  has  the  fracture 
been  uncomplicated  with  fractures  or  dislocations  of  other  bones. 

E>isplacement  cannot  occur  in  the  direction  of  the  axis  of  the  bone 
unless  st^veral  ribs  are  broken  at  the  same  time.  The  fragments  are 
therefore  either  not  at  all  ilisplaeed,  or  they  fall  inwards  toward  the 
cavity  of  the  chest,  or  outwards,  or  very  slightly  downwards,  in  the  di- 
rection of  the  intercostal  spaces.  Sometimes  the  rib  moves  a  little  up m 
its  ftwn  axis» 

Frogiiosh. — Death  occurs  sooner  or  later  in  a  pretty  large  mioority 
of  the  cases  in  wdiich  the  ribs  have  been  broken  ;  yet  not  often  as  a 
direct  coust>quence  of  the  fracture,  but  only  as  a  result  of  the  injury 
inflicted  upon  the  viscera  of  the  chest,  or  of  other  injuries  rei*eived  at 
tlic  same  mt^meut.  The  violent  compression  of  the  heart  and  lungs 
has  frec|uently  produced  death,  and  sometimes,  as  I  have  more  than 
once  seen,  almost  immetliately ;  or  the  patients  have  succumbed  at  a 
later  periml  to  acute  pneumonitis,  or  pleuritis. 

Lonsdale  saw  a  case  in  which  the  body  of  a  man  having  been  trav- 
f»rfied  by  the  wheel  of  a  wagon,  eight  ribs  were  broken,  and  death 
having  followed  almost  immediately,  the  autopsy  disclosed  a  rent  in 
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the  left  auricle  of  the  heart,  produced  l)y  one  of  the  broken  ribs.* 
South  says  there  is  such  a  specimen  at  St.  Thomas's  Hospital.^ 

Dupuytren  reports  a  similar  case.  The  same  surgeon  has  also  seen 
several  deaths  produced  by  the  emphysema,  independent  of  the  fracture, 
two  of  which  are  particularly  described  in  his  Clinical  Lectures.* 
Aroesburylias  seen  a  case  of  death  from  rupture  of  the  intercostal  ar- 
tery, where  there  was  po  injury  of  the  lungs.* 

In  several  instances  observed  by  me,  patients  have  suffered  from 
pains  in  the  side,  occasionally  from  cough,  etc.,  after  the  lapse  of  two 
or  more  years,  and  I  suspect  it  is  no  uncommon  thing  for  these  injuries 
to  entail  some  such  permanent  disability,  but  which  is  a  consequence 
rather  of  the  injury  to  the  viscera  of  the  chest,  than  of  any  condition  of 
the  broken  ribs  themselves. 

In  general,  simple  fractures  of  the  ribs  unite  in  from  twenty-five  to 
thirty  days.  Malgaigne  has  seen  one  case  of  non-union;  Huguier  met 
with  another  upon  the  cadaver,  in  which  a  complete  false  joint  existed, 
furnished  with  a  capsule  and  lined  with  synovial  membrane  ;*  Eve,  of 
Nashville,  Tenn.,  saw  a  case  of  non-union,  occasioned,  probably,  by  a 
caries  or  necrosis  of  the  bone,  since  it  was  accompanied  with  a  discharge 
of  matter,  and  in  which  a  removal  of  the  ends  of  the  fragments  resulted 
promptly  in  a  cure  of  the  sinus  f  and  Samuel  Cooper  says  there  is  a 
specimen  in  the  Museum  of  the  University  College,  of  a  fracture  of  six 
ribs  where  the  fragments  are  only  connected  by  a  fibrous  or  ligamentous 
tissue.^ 

The  union  generally  occurs  with  only  a  slight  degree  of  displace- 
ment. 

After  the  union  is  completed,  even  where  there  is  no  displacement,  a 
certain  amount  of  ensheathing  callus  may  generally  be  felt  at  the  point 
of  fracture.  Of  five  cases  which  I  have  carefully  examined  after  re- 
covery, in  only  one  instance  was  I  unable  to  detect  any  irregularity  at 
this  point.  I  have  in  my  cabinet  nine  specimens  of  fractured  ribs,  in 
four  of  which  the  en- 
sheathing callus  is  com- 
pletely formed,  but  the 
fragments  are  in  perfect 
apposition :  in  one,  ap- 
position is  preserved ,  but 
there  is  no  ensheathing 
callus;  and  the  remain- 
ing four,  all  occurring 
in  the  same  person,  are 
united  with  displace- 
ment, but  without  a  pro- 
per ensheathing  callus. 

In  some  specimens  I 
have  observed  sharp  spiculse,  in  others  broader  sheets,  of  bone  extend- 

*  Lonsdale  on  Fractures,  p.  258.     '  Ghelius'e  Surgery,  by  South,  vol.  i,  p.  699. 

•  Dupuytren,  op.  cit.,  p.  79.  *  Amesbury  on  Fractures,  vol.  ii,  612. 

»  Mulgaigne,  op.  cit.,  p.  485.  •  Eve,  N.  Y.  Journ.  Med.,  vol.  xv,  p.  136. 

"*  S.  Cooper's  Surg.,  vol.  ii,  p.  821. 


Fio.  44. 


Fractured  ribs  Joined  to  each  other  by  osseous  matter.    (From 
Dr.  Gross's  cabinet.) 
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hig  along  the  course  of  the  iritereostal  muscles  from  one  rib  to  the 
oilier,  foraiijig  a  species  of  anchylosis  between  tiieir  adjacent  margins. 

Sifmplttmatoiogy, ---AcutQ  paiu,  referred  aspecially  to  the  point  of  frac- 
ture, sometimes  [irodocing  great  embarrassment  in  the  respiration,  and 
cijepitus,,  are  the  most  common  indications  of  a  fractui-e.  The  pain  and 
cmbarrassetl  respinition  are,  however^  far  fmm  being  diagnostic,  since 
they  arc  often  [ire^ent  in  an  equal  degree  when  tlie  walls  of  the  chest 
have  only  been  st^verely  contused. 

The  crepitus,  also,  is  often  difficult  to  detect^  owing  to  the  thick nesB 
of  the  muscular  coverings,  or  to  the  amount  i>f  fat  upon  the  IxKly,  or  to 
the  fracture  having  occurred  perhaps  directly  underneath  the  mammae 
in  the  female.  In  three  instances,  where  the  presence  of  emphysema 
rendered  the  existence  of  a  fracture  quite  certain,  I  have  been  unable 
immediately  after  the  accideut  to  dinjover  crepitus. 

The  crepitus  may  be  discovered  sometiiues  by  pressing  gently  upon 
the  seat  of  fmeture,  or  by  applying  the  ear  or  the  stethoscoj)e  over  this 
point  white  the  patient  attempts  a  full  inspinxtion,  or  coughs;  or  we 
may  press  upon  the  front  of  the  chest  with  one  hand,  while  the  6ngers 
of  the  otlicr  hand  rest  iijioii  the  fracture. 

Occasionally  tlie  patient  ha.^  felt  the  bone  !)reak,  and  very  often  he 
feels  or  hears  the  crepitus  after  it  is  broken,  and  will  himself  Indicate 
very  clearly  tlie  point  of  fracture. 

At  the  same  time  tbat  we  detect  crepitus  we  are  able  also  to  discover 
motion  In  the  fragments,  hut  I  have  once  or  tuiee  discovered  preter- 
natural mobihty  without  crepitus* 

Emphysema,  which  is  almost  certainly  indicative  of  a  fracture,  is 
present  in  a  pretty  large  proportion  of  cases.  It  has  been  observed  bv 
me  in  eleven  out  ttf  twenty-five  cases;  generally  it  did  not  extend  over 
more  than  two  or  three  square  feet  of  surface ;  but  in  two  eases  it  finally 
extended  over  nearly  the  wliole  IkkIv.  It  is  i-emarkable,  h<»weverj  that 
in  only  four  of  these  eleven  cases  did  the  |>utientvS  expei'tomte  blood, 
and  then  in  a  veiy  small  quantity,  and  usually  not  until  the  secood  or 
third  day. 

I>esault  observes  that  emphysema  rarely  succeeds  to  fractures  of  the 
ribs;  an  observation  which,  as  will  be  seen,  my  cxperieaoe  does  not 
confirm. 

Trealmeiit — In  simple  fractures,  where  there  is  no  displacement,  or 
where  the  displacemetit  is  only  nioderate,  tlie  chest  may  be  incloj^ed 
with  a  l>road  belt  or  baud,  as  we  have  already  ilirected  in  r4ise  of  frac- 
ture of  the  sternum  ;  provided  always  that  it  is  not  found  to  increa^ 
instead  of  diminishing  the  patient^s  suiferings.  Some  patients  cannot 
tolerate  this  confiiieinent  at  all  ;  while  with  a  majority,  although  it  is 
at  first  uncomtbrtabte  and  oppressive,  after  an  hour  or  two  it  affords 
great  relief  from  the  distressing  pain,  and  they  will  not  consent  to  have 
it  removed  even  for  a  moment.  In  nearly  all  cases  of  comminuted 
fracture  it  is  inadmissible,  on  account  of  it^  tendency  to  force  the  pieces 
inwards. 

Hannay,  of  England,  has  suggested  the  use  of  adhesive  strips  as  a 
substitute  for  the  cotton  or  flannel  band;  the  several  successive  pieces 
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being  imbricated  upon  each  other  until  the  whole  chest  is  covered.* 
The  same  objection  nolds  to  this  mode  of  dressing  as  to  a  similar  mode 
of  dressing  a  broken  clavicle,  which  has  been  recently  recommended. 
It  will  certainly  become  loosened  after  a  few  hours,  by  the  slight  but 
uninterrupted  play  of  the  ribs. 

The  forearm  ought  also  to  be  brought  across  the  chest  at  a  right 
angle  with  the  arm,  and  secured  in  this  position  with  a  moderately 
tight  bandage  or  sling,  so  as  to  prevent  any  motion  in  the  pectoral 
juuscles. 

As  to  position,  the  patient  generally  prefers  to  sit  up,  or  he  chooses 
SL  position  only  partly  reclining  upon  his  back ;  but  there  is  no  positive 
xule  to  be  observed  in  this  matter,  except  that  such  a  position  shall 
l)e  chosen  as  shall  prove  most  comfortable  to  the  patient. 

If  the  fragments  are  salient  outwards,  the  fracture  having  been  pro- 
duced by  a  counter-stroke,  they  may  be  reduced  by  pressing  gently 
"upon  them  from  without.  If,  on  the  contrary,  the  fragments  are  salient 
inwards,  they  will  be  found,  in  a  great  majority  of  cases,  to  have  re- 
sumed their  positions  spontaneously  or  through  the  natural  actions  of 
Tespiration ;  but  if  they  have  not,  it  will  be  exceedingly  difficult  to  re- 
store them.  Possibly  it  may  be  accomplished  by  pressing  forcibly 
upon  the  front  of  the  chest,  or  upon  the  anterior  extremity  of  the 
broken  rib ;  yet  if  the  fragments  are  comminuted,  and  the  ends  are 
much  driven  in,  this  method  will  avail  little  or  nothing.  In  such  cases 
several  surgeons  have  recommended  that  we  should  cut  down  to  the 
bone  and  elevate  the  fragments,  but  Kossi  alone  claims  to  have  actually 
3)ut  the  suggestion  into  practice. 

No  doubt,  if  the  necessity  was  urgent,  this  method  might  be  suocess- 
iuUy  adopted ;  or,  instead  of  cutting  down  to  the  broken  rib,  we  might 
«ven  seize  the  fragment  with  a  hook,  as  suggested  by  Malgaigne,  or 
^what  in  some  cases  might  be  even  more  convenient,  with  a  pair  of  for- 
<eps  constructed  with  long  teeth,  obliquely  set  upon  a  firm  shaft.  Yet 
the  exigency  which  will  demand  a  resort  to  any  of  these  measures  will 
be  exceedingly  rare.  In  gunshot  fractures,  which  are  nearly  all  com- 
])ound  and  comminuted,  the  loosened  or  detached  fragments  should  be 
^t  once  removed. 

In  no  case  do  I  attach  any  value  or  importance  to  the  advice  given 
by  Petit,  that  we  shall  place  a  compress  upon  the  front  of  the  chest, 
underneath  the  bandage,  in  order  to  reduce  the  fragments,  or  to  retain 
them  in  place  after  reduction.  Lisfranc,  who  advocated  this  method, 
<;laimed  that  its  advantage  consisted  in  the  increased  length  which  was 
thus  given  to  the  antero-posterior  diameter  of  the  chest,  and  the  conse- 
<)uent  accumulation  of  pressure  from  the  encircling  band,  in  this  direc- 
tion.* The  mechanical  law  is  no  doubt  correctly  stated,  but  its  value 
in  practice  is  too  inconsiderable  to  deserve  consideration. 

The  emphysema  generally  demands  no  especial  attention,  since  it  is 

*  Americnn  Journ    Med.  Sci.,  vol.  xxxix,  p.  198.     From  Lond.  Med.  Gaz.,  Nov. 
1845. 
'  RankiDg's  Abstract,  vol.  ii,  p  204,  from  Gaz.  des  Hopitaux,  July  8,  1845. 
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usually  too  limited  to  oreasion  iiiconvenionoe;  and  when  more  exten- 
eive,  it  generally  di.si|)pears  qjontanetiusly  after  a  few  days^,  or  a  few 
weeks  at  most.  The  advice  given  by  some  surgeons,  that  we  ought 
in  these  ca;^ei^  to  cut  down  to  the  pleural  cavity  so  as  to  allow  the  air 
to  escafie  freely  through  the  inci?5iDn»  seems  thus  far  to  hav*e  rested  its 
reputation  upon  a  more  than  doubtful  theory  rather  than  upon  any 
ti^tiniony  of  experience.  AbcTiiethy  alone,  8o  far  its  I  know,  haii^  actu* 
ally  made  the  experiment,  and  his  patient  died, 

Dupuytren,  in  the  two  cases  already  alluded  to,  bled  the  patients 
and  applied  resolvent  liquids,  with  rollers;  he  also  made  ineii^ions  with 
the  lancet  at  various  points  of  the  body^  more  or  less  remote  from  the 
seat  of  fracture,  a  practice,  however,  in  which  he  confesses  he  has  00 
confidence  whatever.     These  patient^  both  died. 

Dr,  Stednian,  of  the  Massaehui^etts  General  Hospital,  has  reportetl  tlie 
csi^e  of  a  man  aged  sixty-nine,  of  intemfperate  habits,  who,  in  addition 
to  a  fracture  of  one  of  his  ribs,  had  also  a  tliBlooation  of  the  outer  end  of 
the  clavicle.  The  emphysema  commenced  inimetliately,  and  reached 
its  acme  on  the  twenty -second  day.  At  this  time  it  had  extended  over 
his  %vhoIe  body  ;  his  eyes  were  closed,  and  he  breathed  with  great  diffi- 
culty ;  but  on  the  forty -fif\h  day  the  cjupbysema  had  entirely  disap- 
peartxl,  and  he  was  dismisse^l  cured.  The  treatment  consisted  chiefly 
in  the  free  internal  use  of  stimulants,  and  in  the  application  of  band- 
ages; but  the  bandages  soon  became  disarranged,  and  af^er  a  few  days 
they  were  entirely  laid  aside.* 

In  the  case  of  one  of  ray  ow^n  patients,  where  the  emphysema  was 
almost  equal ly  extensive,  the  patient  reot^vere<l  after  a  few  weeks,  under 
the  use  of  a  simple  diet,  and  without  any  special  meilicatioti  whute%*er- 
The  second  case  of  extensive  emphysema,  observe<l  by  me,  was  as*  fol- 
lows:  A  man  was  ciiished,  nnder  a  bank  of  earth,  Sept.  19,  1860* 
Two  hours  after  the  accident  I  found  hira  greatly  prostmted.  Six  ribs 
w*ere  broken  on  the  left  side  near  the  spine,  aufl  tme  on  the  right  tide. 
In  coughing  he  exj^ei^torattMl  some  blood.  There  wus  emphysema  of 
the  face  and  over  the  front  of  the  chest.  He  died  at  9  P.M.,  having 
survivetl  the  accident  only  about  six  hours.  The  anto^isy  showed  the 
left  lung  penetrated  at  two  points,  and  ctillapsed  ;  about  six  oiiiu^s  of 
binod  in  the  left  iilcural  cavity  ;  lower  lobe  of  right  lung  crushed  and 
disorganized,  but  the  remainder  of  the  lung  not  collapsr^d.  The  fea- 
tures of  the  ih'^e  \yere  almost  obliterated  by  tlie  cmphysenm,  which  had 
alsti  invaded  the  mediastinal  space,  and  extended  over  the  body  as  low 
as  the  kueea. 


^  2.  Tract  urea  of  the  Cartilages  of  the  Ribs. 

Boyer  was  incorrect  when  l*e  said  tliat  the  cartllagei*  of  the  rilis 
could  not  l>e  broken  until  they  were  ossified.  They  are  ot\en  br(d«en 
when  there  is  no  c^ssifieatiou,  at  the  same  time  that  the  ribs  themselves 
are  broken.     Sometimes  they  are  broken  atone.     Not  un frequently. 
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also,  the  separation  takes  place  at  the  precise  point  of  junction  iDetween 
the  cartilage  and  the  bone. 

P_v|)er  relates  a  case  in  which  the  sternum  was  broken  in  a  man  aged 
t\vcnty*five  years,  and  also  the  cartilages  of  the  sixth,  j^venth,  and 
eighth  riljs  of  the  riglit  side^  as  was  proven  by  the  autopsy,  yet  the 
cartilages  were  not  ossified.  The  vena  cava  ascendens  was  also  rup- 
tured by  the  force  of  the  cumprcssionJ  Tlie  reader  is  relcrrcd  also  to 
my  own  and  Dr.  Watt>!?s  cases  rept^rtcil  in  the  t'ha{>tcr  on  Fractures  of 
the  Sternum.  Since  the  date  of  tlie  report  of  these  cases  I  Imve  met 
with  several  examples  of  fracture  of  the  cartilages. 

Etiology. — The  causes  are  the  same  as  those  which  produce  fractures 
of  the  ribs,  yet  it  is  generally  understood  that  it  will  require  greater 
force,  and  that  consequently  the  injury  done  to  the  viscera  of  the 
thorax  will  l>c  more  conipHcatwl  and  intense. 

In  the  rej>orts  of  the  Massachusetts  General  Hospital  an  account  is 
given  of  the  case  of  a  man  aged  thirty,  who  was  eruslied  by  tlie  fall  of 
a  heavy  w^eight  ujion  his  body,  and  who  (lied  after  about  sixty  hours. 
An  examination  after  death  revealed  a  fracture  of  the  cartilages  of  the 
third  and  fourth  riljs,  witli  a  laceration  of  the  intercostal  muscles  to 
such  an  extent  that  a  hernia  of  the  lungs  had  occurred  at  this  point 
This  hernia  had  been  diseovere<^l  and  recognized  by  Dr.  Warren  soon 
after  the  accident  occurred  ;  the  [jrotrusiou  being  at  that  time  as  large 
as  the  clenched  fist,  and  regularly  rising  and  falling  with  each  move- 
ment of  retipiration.  It  >vas  accompanied,  also,  with  a  moderate  em- 
physema. 

Pathology, — The  fracture  is  clean  and  vertical,  or  transverse ;  never 
irregtilar  or  oblique.  The  direction  of  the  displacement  varies  as  in 
fructun.*s  of  the  ribs,  but  the  anterior  or  sternal  fragment  is  generally 
found  in  front  of  the  posterior  or  spina!. 

Union  takes  place  in  these  fractures,  not  through  the  medium  of 
cartilage,  but  of  bone.  Sometimes  the  new  bone  being  deposited  only 
between  tlie  encls  of  the  fragments,  in  the  form  of  a  thin  plate,  and  at 
other  times  it  is  fi^rmed  aronml  the  fragments  as  well  as  between  them. 
The  latter  of  these  two  j>rocesses  has  been  most  frequently  observed. 
The  ensheathing  callus  appeai*s  to  Ix*  supplied  by  the  periehondrinm, 
while  the  ex|>eriments  of  Dr.  Redfern  render  it  probable  that  the  in- 
termediate callus  may  result  from  a  conversion  or  transfi)rmation  of 
the  adjacent  cartilaginoiLs  snrtai^es.  Paget  remarks,  also,  that  the  ossi- 
fication extends  to  the  parts  of  the  cartilage  immediately  adjacent  to 
the  fracture. 

I  have  seen  one  example,  in  the  person  of  Hirjim  Lei^ch,  a?t,  38, 
which,  after  the  expiration  of  more  than  one  year,  had  not  united. 
The  fracture  had  occurred  in  tlie  united  ciirtilages  of  the  tentfi  and 
Seventh  ribs.  The  posterior  fragment  overlapped  the  anterior,  and 
ihey  played  freely  upon  each  otiicr  at  each  aet  of  inspiration  and  ex- 
]»imti(m, 

I  do  not  know  that  any  observations  have  been  made  upon  the  repair 
<^f  these  cartilages  in  very  early  life,  and  it  is  possible  that  the  process 


1  Ranking'0  Abstract,  vol.  i,  p.  147,  from  the  Lancet,  Oct.  1844. 
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may  differ  from  this,  which  has  been  described  as  it  has  been  observed 
in  the  adult. 

Treatment. — The  trentraent  need  not  differ  from  that  already  recom- 
mended for  fmetureil  ribs. 


CHAPTER  XVIIL 

FRACTURES  OF  THE  CLAVICLE. 

For  the  wike  of  cxjiiveinence,  I  shall  divide  fmctiires  of  the  clavioU 
into  those  weiirring  through  the  inner,  middle,  and  outer  thirds.  Bj 
the  "  outer  third  "  i:^  meant  all  that  portion  of  the  clavicle  include 
between  its  j^capular  extremity  ami  the  internal  margin  of  the  conoic 
ligament.  The  remaining  |K>rtion  is  intended  to  be  dividec)  equally 
into  two  separate  thirds.  The  peenliarities  of  these  several  pfjrtionaj. 
in  respect  to  anatomical  relations,  liability  to  fractnre,  results,  etc.,  will 
explain  the  propriety  of  the  divisions. 

dimes, — If  we  except  gunshot  fraetores,  the  clavicle  is  broken,  in 
a  large  majority  of  cases,  by  a  counter-stroke,  such  as  a  fall,  or  a  blow 
upon  the  extremity  of  the  shoulder* 

Occasional ly  it  is  broken  by  a  direct  stroke,  as  when  a  blow  aimed 
at  the  head  is  received  upon  the  shoulder;  it  is  broken  sometimes  bjrJ 
the  I'ecoil  of  an  ovc^rloaded  gun,  especially  when  the  person  lici^  ujk>ii 
the  ground,  with  the  butt  of  the  gun  resting  against  the  clavicle. 

Gibson  has  seen  a  case  in  which  it  was  broken  in  a  child  at  birth, 
by  an  ignorant  midwife  pulling  at  the  arm,*  and  Dr.  Atkinson  has 
rejKjrted  an  example  of  intm-uterine  fracture  of  the  elavicle.- 

Gurlt  has  collected  seven  cases  of  intra-uterioe  fmcture  of  the  clav- 
icle caused  by  external  violence.^ 

I  liave  once  seen  the  clavicle  broken  by  muscular  action  alone,     A 
large,  well-built,  atid  healthy  man,  aged  tliirty-seven,  standing  ufx>n 
the  ground,  attempted  to  secure  the  braces  of  his  carriage-to[>  with  his 
right  arm,  when  he  felt  a  sudden  snap, as  if  something  about  his  shoulderj 
had  given  way*     He  did  not,  however,  suspect  the  nature  of  the  injuryJ 
and  did  not  consult  any  surgeon  until  eight  days  after,  at  which  tirat 
I  found  the  right  clavicle  broken  near  its  centre,  bat  rather  ntnirer  tin 
sternal  than  the  scapular  extremity.   The  iragments  were  but  slightly,  if 
at  all,  displaced,  but  motion  and  crepitus  at  the  point  of  fractui'e  were 
distinct.     The  usual  nrxle-like  swelling  was  also  present,  indiciiting  the  . 
existence  of  a  considerable  amount  of  ensheathing  callus.     He  had  been] 
unable  tn  raise  the  arm  to  a  right  angle  with  the  body  since  it  ws 
broken,  but  he  had  suffered  no  other  inconvenience  fmm  it. 

A  similar  case  is  reported  in  the  number  for  January,  1843,  of  the 


1  Gib«on,  Pnrjcipien  of  Sarjy.^  $ixtli  ed,,  vol.  i,  p  273. 
«  Atkinson,  Bosi.  Med,  find  Surg.  Journ.,  July  26*  1860. 
•  Gurlt,  Holmes's  Surgery,  ed.  of  1870,  vol.  ii,  p.  705. 
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American  Journal  of  Medical  ScienceSj  copied  from  the  Revista  Medica. 
The  subject  of  this  case  was  a  colonel  of  cavalry,  about  sixty  years  of 
age.  In  mounting  his  horse,  he  experienced  a  sensation  as  if  something 
had  broken,  followed  by  acute  pain  in  his  left  shoulder,  and,  on  exam- 
ination, it  was  found  that  the  clavicle  was  fractured  in  the  middle. 
The  health  of  this  gentleman  had  been  impaired,  it  is  further  stated, 
by  repeated  attacks  of  syphilis. 

W.  E.  Whitehead,  U.  S.  N.,  has  reported  the  case  of  a  healthy  and 
muscular  man,  twenty-eight  years  old,  who  broke  his  left  clavicle  at 
the  junction  of  the  outer  and  middle  thirds,  while  attempting  to  raise 
himself  to  a  platform  eight  feet  high.  The  fracture  was  transverse, 
and  unaccompanied  with  displacement.^ 

Malgaigne  has  recorded  three  other  examples  of  fracture  of  this  bone 
from  muscular  action ;  and  Parker  saw  a  case  which  was  produced  by 
striking  at  a  dog  with  a  whip.  The  bone,  in  the  latter  case,  had  been 
previously  somewhat  diseased,  yet  it  united  favorably.* 

Of  these  seven  cases,  five  occurred  on  the  right  side,  and  always  near 
the  middle  of  the  bone,  if  we  except  one  case  reported  by  Malgaigne, 
in  which  the  point  of  fracture  is  not  mentioned.  In  neither  case  did 
the  fragments  become  displaced,  only  as  they  were  found,  in  some  of 
the  examples,  inclined  slightly  forwards. 

Gurlt  has  collected  twenty  cases  of  fracture  from  this  cause.^ 

Pathology, — It  has  already  been  observed,  in  speaking  of  partial 
fractures,  that  this  bone  suifers  an  incomplete  fracture  more  often  than 
any  other,  and  that  in  such  cases  the  lesion  occurs  generally  in  the 
middle  third,  or  rather  to  the  sternal  side  of  the  centre,  and  in  a  direc- 
tion nearly  or  quite  transverse.  They  are  not  usually  accompanied 
with  much  displacement ;  but  if  a  displacement  exists,  it  is  a  slight 
forward  inclination  of  the  fragments. 

Fractures  which  are  complete  occur  mostly  after  the  bones  have 
become  firm  and  unyielding.  They  are  also  generally  oblique,  seldom 
comminuted,  still  more  rarely  compound.  The  point  of  the  clavicle 
at  which  a  complete  fiticture  usually  occurs  is  at  or  near  the  outer  end 
of  the  middle  third,  and  a  little  to  the  sternal  side  of  the  coraco-clav- 
icular  ligaments,  near  where  the  trapezius  and  deltoid  cease  their  at- 
tachments. It  might  be  more  exact  to  say  that  the  fracture  extends 
from  this  point  downwards  and  inwards,  toward  the  sternum,  embrac- 
ing one  inch  or  less  of  its  entire  length.  In  some  cases  the  obliquity 
is  greater,  and  the  amount  of  bone  involved  is  much  more  considerable. 

Why  the  bone  should  break  more  fi'equently  at  this  point,  especially 
in  the  adult  and  in  the  male,  it  is  not  difficult  to  understand.  It  is 
smaller  here  than  elsewhere,  and  less  supported  by  muscular  and  liga- 
mentous attachments.  At  this  point,  also,  the  axis  of  the  bone  begins 
pretty  abruptly  to  curve  forwards,  and  more  abruptly  in  the  adult  and 
male  than  in  the  child  and  female.  When,  therefore,  the  clavicle  is 
broken,  as  it  usually  is,  by  a  counter-stroke,  the  force  of  the  blow, 

»  Whitehead,  Pacific  Med.  and  Surg.  Journ.,  1871. 

«  Parker,  N.  Y.  Journ.  Med.,  July,  1852 

»  Gurlt,  Holmes's  Surgery,  ed.  of  1870,  vol.  ii,  p.  765. 
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Fig.  45. 


Complete  oblique  fra<;ture  of  ctaviclc. 


conveyed  from  the  shoitlder  through  the  outer  portion  of  the  bone,  is 
suddenly  arrt^ted,  and  expends  itself  upon  the  point  where  the  direc- 
tion of  the  axis  is  ehanged. 

In  a  record  of  one  hundred  and  forty-two  fraetures,  ineluding  partial 
and  comminuted,  and  not  including  gunshot  fractures,  one  hundred 

and  twelve  have  oceurretl  through 
the  middle  tliird ;  and,  with  the  ex- 
ception of  the  partial  fractures,  the 
fracture  Ims  in  nearly  all  of  the  ca^es 
taken  place  near  the  outer  end  of  tliis 
third.  Four  have  occurred  through 
the  inner  third,  three  of  which  were 
within  one  inch  yf  tlie  sternum  ;  and 
seventeen  through  the  outer  thinl. 

A  more  practical  analysis  can  be 
basctl,  however^  U|ioik  the  point  of 
fracture  witfi  reference  to  its  cause; 
and  I  have  never,  but  once,  seen  n 
complete  fracture  of  this  bone  pi*o- 
duced  clearly  by  a  counter-strL»ke, 
which  was  not  near  the  outer  end  of 
the  middk'  third. 

When  tlte  fracture  is  at  this  point, 
or  in  any  portion  of  tlie  middle  tliird, 
the  dii-ection  of  the  dispJacement  is 
almost  uniformly  the  same.  The  sternal  fragment  is  slightly  lifteil  by 
the  action  of  t!ie  clavicular  portion  of  the  sterno-cleido-ma-stoid  niu??cle| 
notwithstanding  the  re^if^tauce  of  the  rhomboid  ligament,  and  the  sub- 
clavian muscle.  On  the  other  hand,  the  acromial  fragment  1;^  dragged 
downwards  l>y  tlic  weight  of  the  arm,  uided  by  the  conjoined  action  of 
a  portion  of  the  pectoral  18  major  and  the  latissimusdoi^i,  feebly  resisted 
by  the  trapezius  and  other  muscles  from  above ;  by  the  action  of  the 
same  muscles,  aided  by  the  pectoralis  minor,  and  j^erhaps  by  some 
portion  of  the  snliclavins,  it  is  drawn  toward  the  bcKly,  diminishing 
thereby  the  axillary  space ;  while  by  the  ]jrc]it>nderatiog  strength  of 
the  pectoralis  major  and  minor,  the  acromial  end  of  the  fragment,  with 
the  shoulder,  is  drawn  ib rwa rds ;  the  sternal  end  of  the  same  fmgment 
being  rather  displaced  backwards,  and  at  the  same  time  resting  at  a 
point  somewhat  elevated  above  the  acromial  end. 

l>t*sanlt  has  recorded  one  example  of  an  overlapping  by  the  eleva- 
tion of  the  acromial  fragment  over  the  sternal  ;^  and  Bichat  remarks 
that  Hijtpocrates  speaks  of  the  phenomenon  as  a  thing  which  was 
familiar  to  him.  Syuie  has  mentioned  a  case  of  this  kind  which  he 
had  ii^een,^  Gu^Tctin,  Malgaigne;^  and  Stephen  Smitli  have  each  re- 
ported an  example.*  In  Stephen  Smith's  cusc  the  fracture  occurred  in 
a  man  thirty -eight  years  old.  The  bone  was  broken  through  the  outer 
third,  and  transversely.     He  was  treated  at  the  Bel  lev  ue  Hospital,  but 

1  Df^snuU  on  Frwc,  op.  cit,  p.  16.      *  Amer.  Journ.  Med,  Sci.,  vol  xvii,  p.  261. 
•  Mulgaigne,  p.  4(jL  *  N.  Y.  Jour,  of  Med.,  M«y,  1857. 
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"tthe  overlapping,  to  the  extent  of  one  inch,  remained  after  the  cure  was 
<x>mpleted. 

Margaret  O'Donnell,  »t.  40,  was  admitted  to  the  Charity  Hospital, 
^laekwell's  Island,  June  1,  1868,  with  a  single  fracture  of  the  clavi- 
^e,  near  its  middle,  caused  two  weeks  before,  by  a  fall  on  the  shoulder. 
*The  sternal  fragment  was  lying  beneath  the  acromial,  and  in  this  jwhI- 
*€;ion  it  finally  united. 

In  nearly  all  the  cases  of  oblique  fractures  occurring  through  the 
jHniddle  third  there  follows  immediately  an  overlapping,  varying  from 
^ne-quarter  of  an  inch  to  an  inch,  and  sometimes,  though  very  rarely, 
exceeding  this.  There  is  a  specimen  in  the  Dupuytren  Museum,  in 
-"^which  the  shortening  equals  one-third  of  its  entire  length. 

Transverse  fractures,  wherever  they  may  occur,  are  seldom  found 
displaced,  at  least  in  the  direction  of  the  axis  of  the  bone,  as  the  fol- 
lowing examples  will  illustrate: 

An  old  lady,  aged  eighty  years,  fell  down  a  flight  of  stairs,  breaking 
^he  right  clavicle  transversely,  about  one  inch  from  the  sternum.  I 
^saw  her,  with  Dr.  Trowbridge,  on  the  day  following  the  accident. 
3f  otion  and  crepitus  were  distinct,  but  there  was  scarcely  any  displace- 
snent.  No  dressings  were  applied,  but  she  was  directed  to  keep  quiet 
mn  bed,  and  upon  her  back.  In  the  usual  time  the  fragments  had 
«inite<l,  without  deformity. 

A  man,  about  forty  years  old,  fell  backwards  from  a  wagon,  break- 
ing the  collar-bone  near  the  middle.  The  fragments  were  movable, 
'Brut  not  displaced.  He  was  treated  successfully  and  without  any  result- 
ing deformity,  by  simple  confinement  in  the  recumbent  posture  during 
^i  few  days,  and  after  this  by  suspending  the  arm  in  a  sling,  while  he 
"^¥as  permitted  to  walk  about. 

A  young  man,  aged  twenty-six,  fell  while  wrestling  and  broke  the 
^^lavicle  at  the  outer  end  of  the  middle  third.  There  was  some  dis- 
placement at  first,  but  the  fragments  l)eing  reduced,  were  found  to 
support  themselves.  A  cross,  secured  with  straps,  was  applied  to  the 
Imck,  and  on  the  twenty-eighth  day  the  union  was  complete,  azid  with- 
^Dut  deformity. 

A  child,  aged  three  years,  fell  about  six  feet,  striking  upon  his 
shoulder.  He  was  sent  to  me  on  the  same  day,  by  Dr.  G.  Burwell.  I 
:fi)nnd  the  left  clavicle  broken  off  completely,  about  one  inch  from  its 
lecapular  end.  Crepitus  and  motion  were  distinct,  but  the  fragments 
"^vere  not  displaced.  The  arm  was  placed  in  a  sling,  and  on  the  seventh 
^ay  both  motion  and  crepitus  had  ceased.  The  cure  was  accomplished 
^^leithout  any  degree  of  displacement. 

The  example  of  a  fracture  from  muscular  action,  already  mentioned 
^sus  having  been  seen  by  me,  was  also  probably  transverse,  and  union 
^as  occurred  without  treatment  and  without  displacement. 

Stephen  Smith,  of  New  York,  has  met  with  two  examples  of  trans- 
averse  fractures  without  displacement,  in  a  liospital  record  of  eleven 
^»se9.  Bichat  says  Desault  has  frequently  observed  the  same,  it  having 
\)een  seen  three  times  at  H6tel  Dieu,  in  the  course  of  the  year  1787.^ 

1  Desault  on  Fractures,  op.  cit.,  p.  15 
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Desiiult  tliiokd^  also,  tbiit  sometiraei?  the  fnictiire,  taking  place  obliquely 
y[>\vanlsaiid  invvartls,  the  xiBmil  form  of  displacement  is  prevented,  and  ] 
appositioji  h  preserved.      In  nearly  all   of  the  examples  of  partial 
tranj^verse  frai-lyre.^,  tx^curring  in  children,  seen  by  me,  tljere  ha^  beeu 
no  lun^itndiiial  di^|*lacenlent. 

If  the  fraeture  is  near  the  sternnra,  and  within  the  fibres  of  the 
ooAto-elavieular  li;i;aiuents,  as  in  the  c^iise  of  the  old  lady  j list  cited,  the 
displacement  is  int'onrtiiierable.  1  have  seen  one  other  similar  ease,  in 
an  adult  ako.  Lon??dale  mentions  a  t^^e,  in  a  ehild  three  years  old, 
which  came  under  hh  observation  in  Middlesex  Hospital,'  which  he, 
regarded  ai^  a  se|>anition  of  tl»e  cpifihysis,  the  point  of  fraetnre  Ix^ing  j 
half  an  ini'h  from  tlie  sternum  ;  but  tiie  only  epiphysis?  in  cH:mue<'ti<»n 
with  this  bone,  is  an  exceed in^ly  thin  plate  at  the  sternal  end,  wfnch 
does  not  liegin  to  ossify  until  ab<mt  the  eighteenth  year  of  life.  Neither 
the  age  of  the  patient^  nor  the  point  of  sejiarution,  would  jtu^tify  an 
opinion  that  thin  was  an  epiphyseal  se[mmtion,  Malgaigne  mentions 
two  other  examples,  in  one  of  which  the  fmctui'e  vva^s  so  near  llie  stt-r- , 
nntn  that  it  was  diHiunlt  to  say  whether  it  was  not  a  |)artial  dislocation. 
The  displacement  was  ojdy  trivial.^  But  the  only  two  specimenii  eon- 
tainal  in  the  Dnpuytren  Museum  otter  a  considerable  displacement, 
and  in  both  the  external  fragment  is  thrown  downwards  and  forwards?. 

March  22,  1805,  I  presented  to  the  New  York  Pathological  Society 
a  similar  (mae,  oljtaiiied  from  a  patient  in  Belle vue  Hospital,  The 
man  from  wluvrn  this  specimen  was  taken  Wiis  forty-fiv*e  yeai*s  old,  and 
the  fracture,  oceiisioned  by  a  fall  uixju  the  shoulder,  exteudetl  from  the 
«terno-elavicular  artieidation  upwards  and  outwards  one  inch  and  a 
half.  The  fragments  were  overlap[ied  three-quarters  of  an  inch,  and 
were  tirmly  united.  The  character  of  the  accident  was  not  i\x*ognized 
until  after  death.  The  specimen  is  now  in  the  museum  of  the  Belle- 
vue  HopitaL 

With  regard  to  the  amount  of  displacement  usually  attendant  upon 
fractures  near  the  outer  tnul  of  the  bone,  surgit^il  writers  have  generally 
uuitetl  in  declaring  that  it  was  in  a  nnijority  of  eased  very  ineonsidtira- 
ble,  while  some  have  even  affirmed  tluit  there  would  bti  found  no  dis- 
placement whatever  ;  neither  of  which  opinions,  according  to  tlie  ob- 
servations of  Hobcrt  Smith,  of  Dublin,  is  strictly  t!on*ect*  He  has 
examined  eight  spet/imeus  of  fracture  of  the  outer  extremity  of  the  clav- 
icle, contained  in  the  museum  of  the  Richmond  Hospital  School  of 
Me<lieine;  three  of  which  were  broken  between  the  conoid  and  tra|)e- 
zoid  ligaments,  and  are  unite<J  witfi  very  little  displacement,  while  the 
remaining  live,  broken  beyond  the  trapezoid  ligament,  present  a  very 
niarktHl  deformity. 

The  following  is  a  summary  of  the  ebnelusious  to  which  he  h»« 
arrived : 

*'  When  the  clavicle  is  broken  between  the  two  fasciculi  of  the  cameo-  j 
clavicular  liganient,  there  is  sc»ldom  any  displacement  of  either  fntg- 
inent,  and  always  much  less  than  in  fracture  of  any  other  portion  ori 


*  Loafdnle  on  Fractures,  p.  206. 


'  Malgaigne,  op.  cit,  p«  40K 
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the  bone.  When  displacement  does  occur,  it  is  usually  limited  to  a 
slight  alteration  in  the  direction  of  the  bone,  by  which  the  natural  con- 
vexity of  this  portion  of  the  clavicle  is  increased. 

^'  The  explanation  of  which  facts  is  found  in  the  attachments  of  the  n 
ligaments  from  below  to  the  two  fragments ;  and  in  the  action  of  the  I 
trapezius  from  above,  by  which  they  are  antagonized. 

"  But  the  case  is  very  different  when  the  bone  is  broken  external  to 
the  trapezoid  ligament.     Here  the  coraco-clavicular  ligaments  can  have 
no  direct  influence  upon  the  outer  fragment,  which  is  displaced  now 
|)artly  by  muscular  action,  and  partly  by  the  weight 
of  the  arm,  the  sternal  end  of  the  outer  fragment 
being  drawn  upwards  by  the  clavicular  portion  of 
the  trapezius,  while,  by  the  action  of  the  muscles 
passing  from  the  chest,  the  entire  outer  fragment 
is  drawn  forwards  and  inwards,  so  as  to  bring 
sometimes  its  broken  surface  into  contact  with  the     „    ,        .  ^^    ,. 

-  «    ,       .  „  1      1      •  Fracture  outside  of  trap€- 

cmterior  surface  oi  the  mner  tragmcnt,  and  placmg  sold  UgameDt.  uuiu^. 
it  nearly  at  right  angles  with  this  fragment,  in 
^which  position  it  is  generally  united.  The  displacement  in  this  direc- 
tion, rather  than  any  degree  of  overlapping,  explains  also  the  shorten- 
ing which  existed  in  all  of  these  casas,  varying  in  the  different  specimens 
irom  half  an  inch  to  one  inch,  and  averaging  about  three-quarters  of  an 
inch." 

Such  are  the  views  of  Mr.  Smith,  and  J  see  no  reason  to  call  in 
<]ucstion  their  correctness.  In  my  own  experience,  a  fracture  occurring 
in  a  child  three  years  old,  within  one  inch  of  the  acromial  end,  proba- 
bly between  the  ligaments,  was  never  displaced  at  all ;  a  second,  and 
third,  occurring  in  adults,  presented  no  displacement.  Two  cases  were 
displaced  each  one-quarter  of  an  inch,  and  two  cases,  half  an  inch ; 
these  four  latter  cases  occurred  in  adults,  and  always  within  an  inch  of 
the  acromial  end  of  the  bone.  In  one  of  these  last  examples,  the  inner 
fragment  was  rather  behind  than  above  the  outer  fragment. 

But  it  would  be  unsafe  to  draw  conclusions  from  an  experience  which 
is  confined  entirely  to  living  examples,  and  in  which  no  dissections 
liave  been  made,  to  verify  the  exact  point  of  fracture,  or  the  precise 
amount  and  character  of  the  displacement.  So  far  as  they  go,  however, 
they  seem  to  me  to  confirm  the  general  correctness  of  the  observations 
made  by  Robert  Smith. 

It  has  happened  to  me  only  six  times  to  meet  with  a  comminuted 
fracture  of  the  clavicle,  except  in  cases  of  gunshot  injuries,  all  of  which 
:€ractures  occurred  through  some  portion  of  the  middle  third  of  the 
iDone ;  the  intercepted  fragments  being  from  one  inch  to  one  inch  and  a 
Vialf  in  length,  and  lying  obliquely,  or,  as  in  one  case  observed  by  me, 
^ht  nearly  a  right  angle  with  the  main  fragments. 

I  have  never  seen  a  compound  fracture  of  this  bone  except  as  the 
»*esult  of  a  gunshot  injury,  although,  in  many  cases,  the  sharp  point  of 
^^n  oblique  fracture  has  seemed  just  ready  to  penetrate  the  skin. 

One  case  is  reported  as  having  been  presented  at  St.  Bartholomew's 
Hospital.     It  occurred  in  a  boy  fourteen  years  old,  and  was  produced 
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by  his  having  been  di^awn  into  some  niaehlnerv  while  it  was  In  motiooJ 
Two  similar  rases  ai^  rt'iKirteJ  from  tlie  New  York  Hospit^l^  a.*  havii_ 
beeti  (»bservcd  diirinir  the  hist  ten  years*  The  whole  oumber  of  exam- 
ples of  fracture  of  the  elaviele  during  this  period  wa.s  19L* 

Lente  also  mentions  a  case,  seen  by  himself,  oeeasioncd  by  the  fall 
of  a  derriek  upon  the  shoulder.  The  ])atient,  twenty -four  years  old, 
was  admitted  into  tlie  New  York  Hospital  in  Angust,  1848.  The  left 
clavicle  was  broken  at  al>out  its  middle,  and  a  large  w^ound  in  the 
integuments  eonimunicated  with  the  fraetnre.  The  fragments  uniteil 
firmly  in  about  six  weeks,  after  several  piec^  of  bone  had  been  dis- 
charged from  the  wound /^ 

A  double  fmcture,  or  a  simultuoe<Jus  fracture  occurring  in  both  clavi* 
cles,  seldoui  occurs.  I  have  re</orded  two  cases  (four  fra<^tres,  three 
of  which  are  incomplete),  both  oeeiirring  in  young  boys.* 

MalgaijL^ne  says  it  has  only  hap[»ened  to  him  to  see  it  once  in  2358 
c-ases,  at  the  HOtel  Dieu,  and  he  can  riH'olleet  only  five  other  exaniplf 
And  of  158  cases  of  broken  clavicles  reportctl  from  the  New  Yof 
Hospital,  it  is  stated  to  have  occurred  in  only  four.     These  gentletnc 

liowever,  only  report  hospit 
cases,  and  they  have  reference^ 
doubtless,  to  complete  fractun^; 
while  double  fractures,  accord- 
ing to  my  experience,  occur  more 
often  in  children  than  in  adults, 
and  are  of  the  character  of  partial 
rrar*turcs»  without  usually  much 
displiitMiinent;  which  facts,  if  sus- 
tained by  subs<?<pvent  observa- 
tions, would  sufficiently  ex|)lain 
their  infrequency  in  hospital,  and 
their  relative  frequency  in  private 
experience^ 

tStpnpiams. — ^In  all  cases  of 
coni|*lete  fracture  with  displace- 
ment, no  difficulty  will  be  exj>e- 
rieneed  in  deciding  upon  the 
nature  of  the  injury. 

The  patient  is  ibund  generally 
leaninjij  toward  the  injured  side, 
while  the  opposite  hand  sustains  the  elbow  of  the  same  side,  to  prevent 
its  dragging  downwards. 

The*  sliouhler  falls  downwards,  forwards,  and  inirards;  wdiile,  at  the 
le  time^  tlie  line  of  the  l>one  is  interrupted  by  the  sharp  and  project- 
ing point  of  the  sternal  fragment. 

if  the  fracture  is  the  result  of  a  direct  blow,  a  swelling  and  discolor- 


OoTDfiltiiti  Fracture. — ObllijULS  nt  jiiticUonof  ovit<*r 
Olid  luidiJlc*  thirrU.    (From  nalurij.) 


London  Mod,  Gnz,,  vnl,  ii,  p.  3B2, 
New  York  M*-d.  Time*,  Mi»rch  !«,  \m\. 
L.nU,  N.  Y,  Joui  n.  of  Mi'd.,  July,  1B60. 
ttep   on  Oi'A\  utter  Fruc  ,  Cages  5,  G,  10. 
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ation  may  be  seen  at  the  seat  of  fracture]  but  if  it  is  the  result  of  a 
counter-stroke,  we  must  look  to  the  top  or  point  of  the  shoulder  for 
the  signs  of  a  contusion. 

The  patient  also  experiences  pain  when  an  attempt  is  made  to  raise 
the  arm  at  a  right  angle  with  the  body,  and  especially  in  attempting 
to  carry  the  arm  across  the  body,  by  which  the  ends  of  the  broken 
clavicle  are  driven  into^^e  flesh.  In  two  cases  (Cases  19  and  50  of 
my  Report  on  Deformitiel)  of  oblique  fracture,  accompanied  with  dis- 

1)lacement,  occurring  in  the  middle  third  of  the  bone,  I  have  particu- 
arly  noticed  that  the  patients  could  easily  lift  the  hands  to  the  head, 
and  in  one  of  these  cases  the  patient,  a  boy  fourteen  years  old,  raised 
his  arm  perpendicularly  over  his  head.  Such  exceptions  are  not  very 
uncommon. 

Ci*epitus  can  be  detected  sometimes  by  simply  pressing  down  the 
sternal  fragments,  but  it  is  almost  always  present  when  w^e  draw  the 
shoulders  forcibly  back,  so  as  to  bring  the  broken  fragments  into  more 
perfect  contact. 

If  there  is  no  displacement,  still  crepitus  may  generally  be  discovered 
by  grasping  the  bone  between  the  thumb  and  fingers,  and  moving  it 
gently  up  and  down,  or  by  slight  pressure  upon  the  point  of  fracture. 

When  the  fracture  occurs  close  to  the  acromial  extremity,  external 
to  the  coraco-clavicular  ligaments,  quite  frequently  there  is  no  percep- 
tible or  marked  displacement,  and  its  diagnosis  will  require,  therefore, 
more  care  and  attention  on  the  part  of  the  surgeon. 

Prognosis  in  this  fracture  deserves  especial  attention.  In  no  other 
bone,  except  the  femur,  does  a  shortening  so  uniformly  result.  Of 
seventy-two  complete  fractures  only  sixteen  united  without  shortening ; 
and  of  twenty-seven  simple,  oblique,  complete  fractures,  which  occurred 
at  or  near  the  outer  end  of  the  middle  third,  only  one  united  without 
shortening  (Case  46  of  my  Report),  and  in  this  case  the  patient  was 
but  fifteen  years  old,  and  the  fragments  were  never  much  displaced ; 
nor  can  I  say  that  the  treatment — a  board  across  the  back,  after  the 
manner  of  Keckerley — had  anything  to  do  with  the  result.  Six  cases 
of  complete  transverse  fracture,  occurring  at  the  same  point,  united 
without  shortening. 

The  shortening,  after  the  union  is  consummated,  varies  from  one- 
quarter  of  an  inch  to  one  inch  or  more ;  and  the  fragments  are  almost 
always,  especially  when  the  fracture  is  through  the  middle  third,  found 
lying  in  the  position  in  which  we  have  described  them  to  be  at  the  first : 
the  outer  end  of  the  inner  fragment  being  above,  and  often  a  little 
in  front  of,  the  outer ;  sometimes,  especially  in  lean  persons,  and  when 
the  fractures  are  very  oblique,  presenting  a  sharp  and  unseemly  pro- 
jection. 

The  greatest  amount  of  shortening  is  generally  found  in  those  frac- 
tures which  occur  through  the  middle  third ;  in  fractures  near  the 
sternal  end  there  is  usually  very  little  permanent  displacement;  the 
same  is  true  when  the  fracture  is  at  the  acromial  end,  and  between 
the  coraco-clavicular  ligaments,  as  the  observations  of  Robert  Smith, 
already  quoted,  have  sufiiciently  established ;  but  if  the  fracture  is 
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placement  and  deforraily  may  be 
very  great. 

The  presence  of  a  small  amoiint  of  ensheathing  callus  soon  afY4?r  the 
cure  is  cotiipletert,  sometimes  increases  the  deformity.  It  is  rarely 
seen  to  encircle  the  bone  completely,  and  occasionaly  it  appears  to 
be  most  abundant  in  the  direction  of  the  salient  points  of  the  fracture, 
that  is,  above  and  below  ;  so  that,  unless  the  txamination  is  iiiade  with 
care,  the  projecting  points  of  callus  which  remain,  sometimes  after 
many  years,  may  bo  easily  mistaken  for  an  iutercepied  fragment  turned 
at  right  angles  to  the  axis  of  the  bone. 

Robert  Smith  has  observed,  also,  that  in  cases  of  fracture  external 
to  the  conoid  ligament,  asst*ous  matter  is  frcM?ly  formc^l  upon  the  under 
surface  of  each  fragment,  but  there  is  seldom  any  depnsite<l  upon  the 
upper  surface  of  either*  These  osseous  growths,  cK*enpyiug  the  situ- 
ation of  the  coraco-clavicolar  ligaments^  frequently  prolong  themselves 
BB  far  as  the  coraenid  process,  and  in  some  eases  to  the  notch  of  the 
scapula.  Still  less  fre^jnently  these  osteophytes  Income  fused  with  the 
eoracoid  prwess,  and  a  true  anchylosis  exists. 

In  comminuted  fractures  the  intercepted  fragments  generally  fall  off 
from  the  line  of  the  other  fragments,  and  cannot  easily  be  restonxJ, 

The  clavicle  being  a  spongy  and  vascular  bone,  usnally  unites  with 
great  rapidity,  generally  within  twenty  days.     In  the  fourth  example 

of  transverse  fracture  already  men- 
tioned as  having  been  seen  by  me, 
the  union  seemed  to  l>e  tolerably 
firm  in  seven  days.  Wallace  reports 
one  case  from  the  Pennsylvania 
Hospital,  which  was  cured  in  eight 
days,  and  another  in  nine  days.' 
Velpeau  says  the  clavicle  will  uni 
in  from  fiftwn  to  twenty -five  day 
Benjamin  Bell ,  in  fourteen  j  Ste|dien 
Smith  has  seen  it  firm  in  fifteen 
da)^^. 

Whatever  may  be  the  degree  of 
displacement,  or  the  e^mditioii  of 
the  system,  unless  in  a  t*ase  of  gun- 
shot fracture,  it  is  very  seldom  that 
it  refuses  to  unite  altogether,  or 
that  the  union  is  ligamentous;  and 
in  the  few  cases  found  upon  record 
of  a  ligamentous  union,  the  func* 
tions  of  the  arm  do  not  »eem  to  have  suffered  any  serious  ultimate 
injury,  as  the  following  example  will  illustrate: 

Edmund  Nugent,  a  st^ut  Irish  laborer,  twenty-five  veal's  old,  wa.s 
received  into  the  Buffalo  Hosjutal  of  the  Sisters  of  Charity,  in  March, 
1854.  Several  years  before,  he  fell  from  a  horse  and  broke  his  left 
clavicle,  at  the  outer  end  of  the  middle  third.     This  was  near  Cork, 
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^  Am.  Journ.  Med,  RfM,^  vol.  irS,  p.  115, 
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in  Ireland ;  and,  without  consulting  any  surgeon  or  "handy  man,"  he 
continued  at  work,  holding  the  tail  of  the  plough,  nor  from  that  day 
forward  did  he  employ  a  surgeon,  or  dress  his  arm,  or  cease  from  his 
work. 

The  clavicle  presented  the  same  deformity  which  many  other  simi- 
lar fractures  present  after  what  is  usually  termed  successful  treatment, 
except  that  it  is  not  united  by  bone.  The  outer  end  of  the  inner  frag- 
ment rode  upon  the  inner  end  of  the  outer  fragment  half  an  inch.  The 
ligament  uniting  the  two  extremities  was  so  long  and  firm  that  it  could 
be  distinctly  felt,  and  the  fragments  moved  upon  each  other  with  great 
freedom. 

In  order  that  we  might  determine  the  amount  of  injury  which  he 
had  suffered  from  the  ligamentous  union,  we  directed  him  to  liflb 
weights  placed  on  a  table  before  him,  while  he  was  seated  upon  a  chair. 
We  ascertained  from  this  experiment  that  with  his  left  arm  he  could 
lift  as  much,  within  three  ounces,  as  he  could  with  his  right,  and  he 
was  not  himself  conscious  of  any  difference.  The  muscles  of  the  left 
arm  seemed  as  well  developed  as  those  of  the  right. 

In  May,  1868,  I  found  in  the  Charity  Hospital,  Black  well's  Island, 
in  the  person  of  A.  Bragg,  set.  34,  a  fracture  of  the  left  clavicle,  which 
had  united  only  by  ligament.  The  fracture  had  occurred,  when  he  was 
twenty  years  old,  at  about  the  junction  of  the  outer  fourth  with  the 
inner  three-fourths.  No  surgeon  was  employed,  and  no  treatment  had 
ever  been  adopted.  The  ligament  was  quite  long,  and  the  fragments 
moved  freely  upon  each  other,  yet  the  arm  was  nearly  as  strong  and  as 
useful  as  before. 

Chelius  also  refers  to  two  cases  mentioned  by  Gurdy  and  Velpeau, 
in  which,  although  an  artificial  joint  remained,  the  use  of  the  limb  was 
but  little  impaired.^ 

In  a  case  of  compound  and  comminuted  gunshot  fracture  reported 
by  Ayres,  of  New  York,  the  recovery  was  remarkable.  The  man  was 
sixty-two  years  old,  and  in  excellent  health,  when  the  injury  was  re- 
ceived. The  clavicle  was  so  extensively  comminuted  that  before  the 
wound  closed  over  one-third  of  the  bone  had  escaped,  and  yet  at  the  end 
of  one  year  from  the  time  of  the  accident  the  shoulder  was  perfectly 
symmetrical  with  its  fellow,  without  drooping  or  falling  forwards.  Dr. 
Ayres  thinks  that  all  of  the  clavicle  which  was  lost  had  been  reproduced. 

A  partial  paralysis,  with  atrophy  of  the  muscles  of  the  arn),  accom- 
panied, also,  with  more  or  less  rigidity  and  contraction  of  the  muscles 
both  of  the  arm  and  forearm,  is,  according  to  my  observation,  a  more 
frequent  result  of  these  fractures. 

Mr.  Earle  has  recorded  a  case  of  comminuted  fracture  of  the  clavicle, 
in  which  the  nerves  converging  to  form  the  axillary  plexus  were  so 
much  injured  that  paralysis  of  the  arm  ensued ;  and  it  was  noticed  as 
an  interesting  fact,  that  the  patient  could  not  afterwards  put  her  hand 
into  even  moderately  warm  water  without  the  effects  of  a  scald  being 
produced,  characterized  by  vesications,  redness,  etc.^ 

'  Chelius,  Amer.  ed.,  vol.  i»  p.  603. 

*  S.  Cooper's  First  Linos,  fourth  Amer.  ed.,  vol.  u,  p.  ZIZ. 
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Default  .sjiw  a  ci\se  at  HOtel  Dieu,  in  which,  although  the  clavicle 
vvtH  not  bntkeii^  the  force  of  the  blow  upon  tlic  clavicle  was  sufHcicnt 
t4v  (jroduoe  a  severe  (H»ni"ussinu  of  tlie  brachial  plexus,  and  paralytiis 
of  the  arm.  A  timber  lirid  fallen  from  a  biiikliug,  striking  upon  the 
external  part  of  the  left  clavicle.  A  cou.siderabh:*  wound,  followed  by 
swelling,  poi[ited  out  tlie  place  on  which  the  blow  had  been  received. 
No  ap|mratU23  was  a[>plied,  and  on  the  third  day  a  numbness  and  par- 
tial l(Hi5  of  the  power  t>f  motion  occurred  in  the  arm  of  the  affecteil  .side. 
Soon  afterward  an  insensibility  came  on,  and  by  the  seventh  day  the 
paralysis  fif  the  arm  wai?  complete.  It  was  not  until  after  a  tedious 
tiL-atmcnl  that  tlie  liirib  recovcreil  in  part  its  original  strength*^ 

In  CiLse  2*i  of  my  report  to  the  Anierican  Medicid  Association,  w^hich 
was  followed  by  paralyj^is  of  the  opptisite  ann^  and  spinal  curvature, 
the.se  result*  were  probably  due  to  .some  injnry  of  tlie  back  ret'cived  at 
the  time  v>f  the  accident ;  but.  one  cannot  avoid  a  suspicion  that  tlie 
apparatus,  lirasdor's  jacket,  contributed  somewhat  to  the  unfortunate 
result*  No  axillary  pad  wits  employed ,  but  the  straps  over  each 
flhouhler  were  l>ucklcd  so  tight  that  he  wtus  com|xdIed  to  incline  his 
head  constantly  to  the  right  side.  He  was  unable  to  lie  down,  and 
c(ndd  only  incline  in  a  half-sitting  posture.  This  treatment  wa«  con- 
tinued i'iniv  weeks  ;  and  two  months  after  it.s  removal  the  paralysis  and 
s[>inal  iltstt>rtion  comineneed. 

In  C ase  38»  also,  of  the  same  report,  a  eomrainnted  fracture,  paralysis 
with  contraction  of  the  muscles  extending  to  the  wrist  and  fingers^  ex- 
isted, but  whether  t  was  due  to  the  severity  of  the  original  injury  or 
to  the  treatment,  could  not  be  siitisfactorily  ascertained, 

Gibson  relates:  a  remarkable  instance  of  this  kind.  A  young  man 
was  struck  on  llie  (*laviele  by  tht^  falling  limb  of  a  tree,  breaking  it  into 
numerous  j)ieces,  and  brnislng  the  parts  so  severely  as  to  give  rise  to 
violent  iuilanimation.  **  The  i ragmen ts  had  been  driven  liehind  and 
beneath  the  level  of  the  fii-st  rib,  and  so  earn  pressed  the  plexus  of 
nerves  as  to  wedge  theju  into  e;«ch  other,  and  by  the  subsequent  in- 
flammation to  blend  them  inseparably  together.  Complete  paralysis 
an<l  atrophy  of  the  whole  arm  ensued,  antl  the  patient's  (jbject  in  visit- 
ing l*hiladelplrin  was  to  submit  to  an  (>|M^ration»  in  hopes  nf  elevating 
the  clavicle  to  its  natural  height,  and  taking  off  pressure  from  the 
nerves.'*  Dr.  Gibson,  however,  did  not  believe  that  the  prospect  of 
suwess  was  sutficient  to  warrant  the  operation,  and  the  young  man  was 
sent  home.** 

It  will  not  do  to  deny,  therefore,  tlie  possibility  of  a  pamlysi<«  as  re- 
sulting from  a  concussion  of  the  axillary  nerves,  produced  by  a  blow 
upon  the  clavicle,  nor  of  a  paralysis  resulting  from  a  direct  injury  in- 
flictLHi  by  tlie  points  of  the  fragments  upon  tills  plexus  in  certain  very 
badly  comminuted  fractures;  but  it  is  certain  that  these  conditions 
will  itot  satisftictorily  exiilain  all  of  the  examples  in  which  paralysis 
has  followe<l  sim|ile  fractures.  In  some  cases  it  is  no  doubt  due  ratlier 
to  tlie  injudicious  mode  of  using  an  axillary  pad,  by  means  of  which 


*  DesHult  on  Frnc,  and  Digloc,  Amer  ed.,  p>  14,  1806, 

•  Gib^n,  op,  cit.)  6th  ed*,  vob  i,  p.  271* 
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the  arm  is  converted  into  a  powtn^tul  lever,  and  thns  the  brachial 
nerves  are  miide  to  ^nfifer  from  conipression  alruig  the  iiuier  side  of  the 
arm  itself.  In  i^hort,  it  must  be  eoTifcssiHl  that  it  is  soraetinies  due  to 
the  treiitmeut  alone,  and  not  to  the  original  injury. 

Parker,  of  New  York,  in  a  note  to  the  etlition  of  S.  Cooiier's  Sur- 
gery, jast  quoted,  declaiT.s  that  he  has  seen  one  patient  who  had  h>st 
the  use  of  liis  arm  from  the  pressure  upon  the  nerves  by  the  wedge- 
sliapetl  pad,  over  whieh  the  limb  wha  confined,  in  order  to  pry  the 
shoulder  outwards,  Stephen  Smith  meutionn  a  case  of  partial  pamlysis 
from  the  same  cause.* 

A  similar  ease  has  come  under  my  own  observation.  A  lady,  aged 
fifty-one  yeara,  was  thrown  from  her  carriage,  breaking  the  right  clav- 
icle obliquely  at  tlie  outer  end  of  the  midtlle  third.  During  the  fii^st 
tliree  weeks  the  arm  was  drcsstnl  with  Fox's  ai>paratns,  which  was  at 
no  time  particularly  painful.  She  wils  then  placed  under  the  care  of 
another  surgeon,  who,  finding  the  fragments  overlapped,  applied  very 
firmly  a  figure-of-S  bandage,  with  an  axillary  pad,  six'uring  the  arm 
snugly  to  the  side  of  the  body  ;  hoping  by  these  means  to  restore  the 
fragments  to  their  place.  The  [min  whieli  followed  was  excessive,  and, 
notwithstanding  the  free  use  of  anodynes,  it  became  so  insnjiportable 
that  at  the  end  of  fourteen  hours  the  dressings  were  removed  by  another 
surgeon,  and  Fox's  appai'atus  again  sulistitiited.  These  were  also  ap- 
plied much  more  tightly  than  at  fir^t,  and  during  the  four  weeks  longer 
that  they  remainetl  on,  repeated  attempts 
were  made  to  rtnluce  tlic  fragment's. 

Forty -eight  days  afler  the  accident, 
she  eonsulte«Lme.  The  clavicle  was  t hen 
united,  and  overlapped  ludf  an  inch. 
The  whole  arm  was  swollen,  paiidul, 
and  very  tender,  with  total  inability  to 
move  it, 

I  removed  all  the  dressings,  and, 
during  the  time  she  remainetl  under  my 
care,  in  a  private  room  at  the  hospital, 
there  was  a  gradual  improvement  in  the 
condition  of  her  arm,  in  respect  to  swell- 
ing and  tenderness,  but  the  paralysis  did 
not  much  abate. 

Erichsen  thinks  he  has  seen  one  L'iise 
of  comminuted  fracture,  produced  by  a 
direct  blow, in  which  the  snbelavin  artery 
was  rupturetl ;  great  extravasation  of 
blood  resulted,  and  the  arm  was  threat- 
with  gangrene.  The  j>atient  having 
vered»  however,  the  <liagnosis  con  Id 
not  be  determined  by  actual  dissection.^ 

Since  among  surgeons  some  diflerenc^e  of  opinion  seems  to  exist  as  to 


Fiu.  49. 
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Velpeaa't  dextrin  h»nf]Age;  no  axU- 
lary  pwJ. 


'  Now  York  Journ,  of  Mtvlk-irve,  Muv^  1857. 
*  Erichsen,  8urgt*ry,  Auier.  od  ,  p.  206. 
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lolius  remarks:  "Setting  of  this  fracture  is  easy,  yet  only  in  very 
citse^^  is  the  cure  possible  witliout  any  deformity."  .  -  .  •     **Itis 


tlie  practicability  of  overcoming  the  clisplaeement  m  certain  fractur 
of  the  rluviele,  it  is  proper  that  I  should  defend  the  at^'uracy  of  my 
own  observations  by  a  reference  to  the  ol>servations  of  others. 

In  nine  of  eleven  eases  reported  by  Stephen  Smithy  one  of  the  surgeons 
at  BeHevue  Hospital,  New  York,  more  or  less  deformity  i-emained  after 
the  cure  was  completed.  In  the  two  remaining  cases  the  actual  results 
are  unknown/ 

Chelius 
rare  (-ases  is  toe  cure  possii 
coitsidered,  also,  that  the  close  union  of  the  fracture  of  the  collar-bone 
depends  less  on  the  apparatus  than  on  the  pjsitiou  and  direction  of  the 
fracture  (therefore,  in  spite  of  the  most  careful  applic*ation  of  this  appa- 
ratus, some  deforFiiity  often  remains)."^ 

Yelpeau,  in  a  lecture  given  in  184fi,  and  published  in  the  Gas^e 
de^  Hopitaux,  declares  that  with  all  the  bandages  imaginable,  in  the 
case  of  an  oliliquc  fracture  at  tlic  junction  of  the  outer  third  with  the 
inner  two-thirds,  we  cannot  prevent  deformity. 

Vidal  observes  :  **  Fracture  of  the  clavicle  is  almost  always  followed 
by  deformity,  whatever  may  be  the  perfection  of  the  apparatus  and  the 
care  of  the  surgeon."* 

"  Hipftocratcs  ha?  observed  that  some  degree  of  deformity  almost 
always  accompanies  the  reunion  of  a  fractured  clavicle;  all  writers 
since  his  time  have  made  the  same  remark  ;  experience  ha«  confirmed 
the  truth  of  it."' 

Turner  remarks  as  follows:  '*  As  to  the  reduction  of  this  fracture,  it 
must  Ijc  owned  the  satnc  is  often  easier  replaced  than  retiiiued   in  its 

1)lace  after  it  is  reduced;  for  its  oflice  being  princiimlly  to  keep  the 
lead  of  the  scapula,  or  shoulder,  to  which^  at  one  end,  it  is  articulate^ 
from  approaching  too  near,  or  falling  in  upon  the  gternom,  or  breast^ 
bone,  it  happens  that,  on  every  motion  of  the  arm,  unless  great  care 
be  tuken,  the  clavicle  therewith  rising  and  sinking,  the  fracturetl  jiart^ 
are  apt  to  l>e  distorted  thereby.  Kesides,  even  in  the  common  rcspira* 
tion,  the  costte  and  sternum  aforesaid,  where  the  otlierend  of  this  bone 
is  adnected,  together  with  the  motion  of  the  diaphnigm,  rising  and  fall- 
ing, especially  if  the  same  be  extraordinary,  its  in  coughirig  and  sneez- 
ing, are  aVile  to  undo  your  work,  not  to  mention  the  situation  tlieret»f, 
less  capable  of  Ijcing  so  well  sccurc<i  by  bandage  as  many  others.  All 
whif'li,  duly  considered,  it  is  no  wonder  that  upon  many  of  these  acci* 
dents,  although  great  care  lias  been  taken,  these  bones  are  s<unetimeB 
found  to  ride,  and  a  protuberance  is  left  l>ehind,  to  the  great  regret 
particularly  of  the  female  sex,  whose  necks  lie  more  exposed,  and  wliere 
no  small  grace  or  comeliness  is  usually  placet!/' '"^ 

Savs  Johannis  de  (lorter :  "  Restituitcr  facile  tractis  humeris  a  inin- 


J  New  York  Jmirn.  Med,,  May,  1857,  p.  882, 

*  System  of  SurgfTv.     liv  J/M.  Chelms,  of  npideltK^rg,  with  ootet  by  South. 
First  Amer.  ed.,  voK  i,  pp.  nm,  fiOS. 

*  VifJnl  (tie  Chssir)^  Paris  p<I,,  vol.  ii»  p.  106. 

*  Treniiso  on   Frncturos  «nd   Lu3Cfttlon«.     By  J.   P.   DosnnlL     Edited  by  Xiiv. 
Birhttt,  and  truMsUted  by  Churles  Cwldwull,  M.0.     PhiUidoInhin,  1801V,  p.  ft* 

^  The  Art  of  tstirgery,  by  DHniel  Turner^  vuK  ii,  p.  25fj.     irondon  od.,  1742, 
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istro  poBterins,  dum  simul  suo  genu  loeato  ad  spinam  dorsi,  dorsum 
sustentet  minister^  nam  tunc  chirurgus  folis  digitis  claviculam  fraetam 
reponere  potest.  DiffijcUius  autem  in  reposita  sede  retinetur,  sed  loca 
cava  supra  et  infra  claviculam  spleniis  implenda."* 

Says  Heister,  writing  only  a  little  later :  "  The  reduction  of  a  broken 
clavicle  is  not  very  hard  to  be  effected,  especially  when  the  fracture  is 
transverse;  nor  is  it  unusual  for  the  humerus,  with  the  fragment  of  the 
clavicle,  to  be  so  far  distorted  as  not  to  be  easily  replaced  with  the 
fingers ;  but  the  diffiovlty  is  much  greater  to  Areep  the  bone  in  its  place 
when  thefraxsture  is  once  reduced,  especially  if  the  bone  was  broken  ob- 
Kquely:'^ 

Amesbury,  after  having  exposed  the  inefficacy  of  all  previous  modes 
of  dressing,  and  especially  of  the  figure-of-8  bandage,  Desuult^s,  Bey- 
ers, and  an  apparatus  recommended  by  Sir  Astley  Cooper,  proceeds  to 
describe  his  own  apparatus  and  to  affirm  its  excellence.  It  is,  how- 
ever, not  much  unlike  a  multitude  of  others,  and  is  liable  to  the  same 
objections.' 

M.  Mayor,  of  Lausanne,  thinks  that  up  to  this  day  no  successful 
mode  of  treatment  has  been  devised.  "  Here  everything  appears  as 
yet  so  little  determined,  that  each  day  sees  some  new  propositions  and 
different  procedures,"  etc.  He  believes,  however,  that  in  his  simple 
handkerchief  bandage,  with  straps  across  each  shoulder,  the  indica- 
tions are  most  fully  accomplished  and  the  most  successful  results  are 
obtained.  If,  however,  it  were  to  be  treated  without  apparatus,  the 
horizontal  position,  lying  upon  the  back,  would,  in  the  end,  make  the 
most  perfect  unions.* 

Says  M.  Malgaigne:  "The  prognosis,  considering  the  trivial  charac- 
ter of  this  fracture,  is  sufficiently  difficult.  For,  little  as  may  be  the 
displacement,  the  surgeon  ought  not  to  promise  a  reunion  without  de- 
formity ;  and  certain  successful  results,  proclaimed  from  time  to  time, 
betray,  on  the  part  of  those  who  relate  them,  the  most  extravagant 
exaggerations."* 

M.  N61aton  having  spoken  of  the  various  plans  which  have  been 
suggested  to  retain  this  bone  in  place,  and  of  their  inefficiency,  comes 
at  last  to  speak  of  the  handkerchief  bandage  of  M.  Mayor,  and  re- 
marks : 

"This  apparel  is  very  simple;  but  neither  will  it  remedy  the  over- 
lapping." ....  "Of  all  the  apparels  which  we  have  passed  in  review, 
there  is,  then,  not  one  which  fills  completely  the  three  indications  usu- 
ally present  in  the  fracture  of  a  clavicle.  None  of  them  oppose  the 
displacement ;  they  have  no  effect,  with  whatever  care  they  may  be 
applied,  but  to  maintain  immobility  in  the  limb.  We  think,  then, 
that  it  is  useless  to  fatigue  the  patient  with  an  apparatus  annoying, 

*  Johnnnis  de  Gorter;  Chirureia  RepurefHta,  p.  79.     Lugduni  Batavorum,  1742. 

*  Heistor's  Sureery,  vol    i,  p.  184.     London  ed.,  1768. 

*  TroHtniPnt  of  Fra<'ture8,  by  Jo«eph  Amesbury,  vol.  ii,  p  627.     London  ed.,  1831. 

*  Nouveau  Systdme  de  D^lieration  Chirurgicale,  par  Mnthias  Mayor,  de  Lausanne, 
p  884,  qU\  fHlso  Atlas,  plate  8,  fljrure  23).     Paris  ed.,  1838. 

*  Traits  des  Fractures  et  des  Luxations,  par  J.  P.  Malgaigne,  tome  premier,  p. 
478.     Paris  ed.,  1847. 
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and,  perhaps,  even  painful ;  a  simple  sHnp^,  secured  upon  the  sound 
shoulder,  will  be  .sufficiently  severe.  Nevertheleas,  as  this  does  not 
assure  so  complete  inmiobility  as  the  baridage  of  M.  Mayor,  it  is  to 
this  that  we  think  the  pretferenee  ought  to  l>e  given  in  all  cases  of  fracv 
tures  of  tlie  clavicle,  whether  aceoni[)anied  with  displacement  or  not, 
wliether  they  occupy  the  middle  or  the  external  part  of  tlie  clavicle. 
If  tlie  fracture  presents  no  displacement,  \vq  shall  obtain  a  cure  which 
w'ill  leave  uothinfi:  to  be  desired »  If  there  is  a  tendency  to  displaiM^ 
ment,  the  consolidation  will  be  effected  with  a  detbrmity  more  or  less 
marked  ;  hut  since  this  deformity  is  inevitable,  at  least  with  adulta, 
whatever  mny  be  t!ie  apparel  which  we  employ,  it  is  evident  that  the 
apparatus  \vhieh  causes  the  least  constraint  ought  to  have  the  prefer- 
ence. We  may  remark,  farther,  that  tliis  union  with  deformity  in  no 
wise  impairs  the  free  exercise  of  all  the  movements  of  the  members/^* 

**  Tlie  venerable  gentleman  who  stands  at  the  head  of  American 
surgery,  and  whose  manipulations  with  the  roller  approach  very  nearly 
to  the  limits  of  perfection,  in  formed  us,  in  18*24^  that  he  had  never 
seen  a  case  of  fractured  clavicle  cured  by  any  apj^aratus,  without  ob- 
vious deformity.''* 

I  need  not  say  that  the  **  venerable  gentleman  ■ '  to  whom  Dr.  Coates 
refers  in  this  passage  was  the  hite  Dr.  Physick,  of  Philadelphia. 

Dr.  Gross  says  that,  according  to  his  experience,  *'  fracturc*s  of  the 
clavicle  are  seldom  cured  w^ithout  more  or  less  deformity,  whatever 
pains  may  be  taken  to  prevent  it.'^^ 

Among  the  late  German  authoi*s  Roser  speaks  as  follows:  "The 
treatment  of  fractures  of  the  clavicle  is,  after  all  that  has  been  said, 
very  iniperfe(?t;  and  it  is  very  often  the  cas<3  that,  after  a  most  careful 
treatment,  some  detbrmity  W'ill  remain,  such  us  prutrusion  of  the  inner 
fragment,  crossing  of  the  fragments,  and  consequent  shortening/'^ 

Says  Bryant,  in  his  excellent  Treatise  on  8urgery:  **  Detbrmity 
almost  always  exists  in  spite  of  treatment,'*^ 

TreaimenL — If  evidence  were  needed  beyond  that  which  has  been 
fur  ids  lied,  of  the  difficulty  of  bringing  to  a  successful  is^sue  the  treat- 
ment of  this  fractiu'e,  it  niigltt  be  supplied,  one  wunkl  thiidc,  l>y  a 
reierenee  merely  to  the  immense  number  of  contrivances  which  have 
been  at  one  time  and  another  recommende<L 

A  catalogue  of  the  names  only  of  the  men  wdio  have,  ujRm  this 
single  point,  exercised  their  ingenuity,  would  be  formidable,  nor  would 
it  prt^ent  any  mean  array  of  talent  and  of  |nactical  skill. 

All  these  surgeons,  however,  have  admitted  tlic  same  indications  of 
treatment,  viz.,  that  in  ortler  to  a  comjilete  restoration  of  the  outer 
fragment,  which  alone  is  supposed  to  be  much  displaced,  we  are  to 


^  Elements  d©  PHthologio  Chirurgicule,  jmr  A.  ^i^litluti,  tome  prtfttiier,  p»  720, 
Pnri^  ed.,  1844. 

'  RpYBt^ll  Coiitej',  Amer.  Me6.  Jotirn.,  vol.  ]tviii,  p.  62^  old  Pfri(>*.  It  b  prol>iibl« 
tiiat  Dr.  Phys-ii-k  here  referred  to  complet©  und  oblique  frMCturi^s  cif  lh»*  middle 
third,  or  tbjit  Dr.  Coatefe  ba^  forj^jotten  the  precipe  bmgUHge  cmpluyed  t>n  thU  occn* 
iton. 

*  Groiis,  Systjem  of  Surgery »  vol.  i.  p.  ft54,  1872* 

*  W,  Rust^r,  Hnndbuch  dv'r  AniiUmibebiMi  Chiriirgie,  6  Aufi.,  Tiibingcn,  1872. 

*  Bryunt,  Fructiee  of  Surgery,  1872^  p   927. 
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cany  the  shoulder  upwards,  outwards,  and  backwards.  But  as  to  the 
means  by  which  these  indications  can  be  most  easily,  if  at  all,  accom- 
plished, the  widest  differences  of  opinion  have  prevailed  ;  and,  in  the 
debate,  it  may  be  seen  that  while,  on  the  one  hand,  no  invention  has 
wanted  for  both  advocates  and  admirers,  on  the  other  hand,  no  method 
has  escaped  its  equivalent  of  censure. 

Hippocrates,  Celsus,  Dupuytren,  Flaubert,  Lizars,  Pelletan,  and 
others,  directed  the  patients  to  lie  upon  their  backs,  with  little  or  no 
apparatus.  S.  Cooper  and  Dorsey  also  recommend  that  the  patients 
should  be  confined  in  this  position  during  most  of  the  treatment;  and 
from  the  account  given  by  Dr.  Lente,  it  will  be  understood  that  a 
similar  plan  was  at  one  time  adopted  in  the  New  York  City  Hospital. 
"But  tnis  result  (deformity)  rarely  happens  when  the  patient  has 
strictly  followed  the  directions  of  the  surgeon,  as  to  position  especially, 
for  it  is  by  position,  more  than  by  any  other  remedial  means,  that  a 
good  result  is  to  be  effected." 

Nearly  the  same  method  we  find  recommended  by  Alfred  Post,  in 
1840,  then  one  of  the  surgeons  of  that  hospital ;  the  arm  being  merely 
kept  in  a  sling  and  bound  to  the  side,  with  the  patient  lying  upon  his 
back.  Dr.  Post  mentions  a  case  treated  in  this  manner,  which  termi- 
nated with  very  little  deformity  ;*  and  I  have  myself  treated  many 
cases  by  this  plan,  with  more  than  average  success. 

Recently,  Dr.  Edward  Hartshorne,  of  Philadelphia,  has  published, 
in  the  second  volume  of  the  Pennsylvania  Hospital  Reports,  1869,  a 
very  ingenious  argument  in  favor  of  the  supine  position,  in  which  he 
seems  to  have  demonstrated  that  the  special  efficacy  of  this  plan  de- 
pends upon  the  pressure  made  upon  the  angle  of  the  scapula.  In 
order  to  accomplish  this,  and  to  place  the  scapula  in  the  position  most 
favorable  for  the  reductio!)  of  the  clavicle,  the  back  should  rest  upon 
a  broad,  firm,  and  unyielding  mattress,  and  not  upon  a  pillow  between 
the  shoulders,  which  latter  has  the  effect  rather  to  defeat  than  to  pro- 
mote the  indication ;  the  head  should  be  slightly  raised  so  as  to  relax 
the  sterno-cleido-mastoid  muscles  and  somewhat  extend  the  trapezius; 
the  arm  and  forearm  of  the  injured  side  should  be  flexed,  resting  across 
the  chest,  with  the  hand  reaching  over  the  sound  shoulder,  as  recom- 
mende<l  by  Velpeau  in  the  use  of  his  dextrin  apparatus,  or  it  should 
be  placed  at  right  angles  with  the  body,  as  recommended  by  Dupuy- 
tren.    Bryant,  of  London,  recommends  essentially  the  same  method. 

It  is  scarcely  necessary  to  say  that  the  absolute  immobility  required 
by  the  posture  treatment  must  always  limit  its  application,  and  render 
its  general  employment  impossible.  Dr.  J.  A.  Packard,  of  Philadel- 
phia, regards  the  scapula,  also,  as  the  bone  upon  which  the  restoration 
of  the  clavicle  chiefly  depends ;  and  he  finds  in  the  serriatus  magnus  the 
especial  ol>stacle  to  this  restoration.^ 

Dr.  Eve,  of  Nashville,  Tenn.,  and  Dr.  Eastman,  of  Broome  County, 
N.  Y.,  have  also  employed  this  method  successfully;'  while  Malgaigne 
declares  it  to  be  the  most  reliable  means  of  obtaining  an  exact  union. 

»  N.  Y.  Journ.  of  Med  ,  vol.  ii,  p.  226. 

«  Packard,  New  York  .Tourn.  of  Med.,  1867. 

•  Bost.  Med.  and  Surg.  Journ  ,  vol.  Ivi,  p.  468. 
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Albucasis,  Lanfranc,  Guy  tie  Cliaiiliac,  Petit,  Parr,  Syme,  Skey, 
BrmminghuuscD,  and  very  many  others,  especially  ainon^  the  Eiij^lish, 

havo  prefer  red,  in  order  to  carry  the 
Flo.  so.  shooldem  baek,  a  figure-of-H  ;   while 

Desjiiilt,  Collet,  South,  Bryant,  and 
Samuel  Coojier  have  represetited  this 
bandage  ns  useless,  auaoyiiig,  and 
mi.sehievous. 

HeLster,  Clieliui^,  Miller,  Breffietd, 
Keekerly,^  Coleman,-  Huutoa/  prefer, 
for  this  purpose,  .some  form  of  back- 
splint,  extend itit]^  from  acromion  to 
aenimion,  against  vvhieh  the  sht>uhier* 
ni  a}'  be  | » ro  [ >e r  1  y  secu  retl  ♦  Pa  r  k  er  says 
that  splints  of  this  kind,  with  a  fi^nre- 
of-8  ba adage,  are  "  better  than  all  the 
apparatus  ever  inventeil/'  while  Mr. 
South  j^ives  Ids  testimony  in  relation 
to  all  dressing  of  tins  sort  as  follows  : 
Fig«R>^f-8.  **  I  do  not   like  any  of  the  apparatus 

iu  which  the  shouldei's  are  drawn  back 
by  band:»ges,  as  these  invariably  annoy  the  patient,  tdlen  aiuse  ex*-Njri- 
atiou,  and  arc  never  kept  lun^  iu  place,  the  person  coutinually  wrig- 
gling them  <>lf  to  relieve  hiinself  of  the  |)res.^ure/' 

Fox,*  Bnjwn/  Desault,  and  others  bring  the  elbow  u  little  forwards, 
and  then  lift  the  shoulder  upwards  aud  Imekwards.  Waltman  and 
Lonsdale  carry  the  elbow  still  farther  tbrwartls,  so  as  to  lay  the  hand 
across  the  oppt>site  shoulder  ;  while  Guillou  ctirriea  the  baud  aud  fore- 
arm behind  the  patient,  and  then  proceeds  tu  lift  tlie  shoidder  to  its 
place.  Moore,  also,  rccomnK^nds  that  tlie  elbow  shall  be  earrieil  back. 
Thus  Desault,  Fox,  and  Wattiaan  aecomplisli  tlie  iudieatiou  tti  carry 
the  shoulder  back,  by  lifting  the  Imnierus,  witli  the  cllHiVV  in  Jront  of 
the  body  ;  while  Guillou  and  Miitu-e  accomplish  the  same  iudieation 
by  lifting  the  humerus  when  the  elbow  is  a  little  hfhmd  the  boily* 
Chellus  also  says  i  "The  elbow,  as  far  as  possible,  is  to  be  laid  back- 
wards on  the  body/' 

Sargcut,  who  believes  that  with  Fox's  apparatus  "  the  ocxiurreiice  of 
deformity  is  the  exception,"  and  not  the  rule»  and  preiers  it  to  all 
others,  has  trented  tliree  eases  by  Guillou*s  method,  and  is  perfectly 
satisfied  with  its  operation.  Iloliiugs worthy  of  Pliiludelfihia,  has  also 
treated  one  case  successfully  by  Gnillon's  nietluKb  and  adds  Ids  te?^ti- 
mony  in  its  favor.  Several  surgeons  tliink  they  have  obtained  equal 
success  with  Moore's  apparatus. 


1  Kt^ckcrly,  Amor.  Journ.  Med.  Sci.,  vol.  xv,  p.  115j  nUo,  my  Report  on  Defor- 
mities After  FrneturrF,  in  Tnins.  ol  Amer.  Med.  Araoc  ,  vul   viii,  p.  440. 

»  Colcmioi,  New  York  Journ.  Med.^  second  «erie*,  vat  iiij  p.  274,  from  New 
Jeriey  Med.  H«^p. 

*  llunttin,  ibid.  ;  aIho,  New  Jeri^cy  Mt*d,  Rop. ,  vol.  v,  p.  148. 

*  B'oi,  Li^loii'ii  Priiclii:«l  Surgt^ryj  Am**r.  ea.,  p   47. 

*  Brown,  Sargent's  Minor  Surgery,  \^.  132. 
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But  how  shall  we  explain  these  equal  results  from  oppasite  modes 
of  treatment?  Is  the  indication  to  carry  the  shoulders  back,  which 
Fox  sought  to  accomplish  by  pressing  the  elbow  upwards  and  back- 
wants,  as  easily  attained  by  pressing  the  elbow  upwards  and  forwards? 
Or  are  we  not  compelled  to  infer  that  there  has  been  some  mistake  as 
to  the  precise  amount  of  good  accomplished  by  the  apparatus  in  either 
case?  Moreover,  Coates,*  Keal,  and  others  instruct  us  that  the  only 
safe  and  proper  position  for  the  humerus  is  in  a  line  with  the  side 
of  the  body,  and  that  it  must  neither  be  carried  forwards  nor  back- 
wards. 

Paulus  ^gineta,  Boyer,  Desault,  Pecceti,  Liston,  Fergusson,  Samuel 
Cooper,  Erichsen,  Miller,  Skey,  Levis,  Doi'sey,^  Gibson,*  Fox,  H. 
H.Smith,*  Norris,*  Sargent,  Eastman,**  recommend  an  axillary  pad; 
while  Richerand,  Velpeau,  Dupuytren,  Benjamin  Bell,  Syme,  Moore, 
deny  its  utility,  or  affirm  its  danger.  Dr.  Parker  has  seen  one  patient 
in  whom  paralysis  of  the  arm  resulted  from  the  pressure  upon  the 
brachial  nerves,  in  the  attempt  "  to  pry  the  shoulder  out ;"  and  I  have 
myself  recorded  another. 

CHl)ot,  of  Boston,  Massacusetts,  has  recommended  a  mould  of  gutta 
percha  laid  over  the  front  and  top  of  the  chest.^ 

Desault's  plan,  which  took  its  origin  as  Velpeau  thinks,  in  the  spica 
of  Glaucius,  under  various  modifications,  is  recommended  by  Delpech, 
Cruveilhier,  Lasere,  Flamant,  Samuel  Cooper,  Fergusson,  Liston, 
Cutler,  Physick,  Doi'sey,  Coates,  and  Gibson  ;  while  by  Velpeau, 
Syme,  Colles,  Chelius,  Samuel  Cooper,  and  Parker  it  is  regarded  as 
inefficient  and  troublesome.  Says  Mr.  Cooper:  "In  this  country, 
many  surgeons  prefer  Desault's  bandages ;  but  I  do  not  regard  them 
as  meeting  the  indications,  and  consider  them  worse  than  useless." 

The  dextrin  bandages,  or  apparatus  immobile,  of  Blandin,  Velpeau, 
and  others,  constitute  only  another  form  of  the  bandage  (Iressing  of 
Desault.  In  this  connection  it  ought  to  be  noticed  that  Velpeau  does 
not  regard  the  employment  of  this  apparatus,  or  of  any  other  demand- 
ing great  restraint,  as  ira iterative.  In  his  great  work  on  anatomy, 
referring  to  the  fact  that  when  the  bone  is  broken  and  overlapped,  the 
patient  is  still  able,  in  many  cases,  to  move  the  arm  freely,  he  remarks : 
"Do  not  these  cases  give  support  to  the  opinion  of  those  who  admit 
that  fractures  of  the  clavicle  do  not  actually  require  any  other  appa- 
ratus than  the  simple  supporting  bandage?"  "  It  is  necessary  to  ob- 
serve," he  adds,  "  that  by  thus  acting  we  do  not  prevent  an  overlap- 
ping,"^ etc. 

According  to  Flower  and  Hulke,  authors  of  the  article  on  "  Injuries 

•  Contcs,  AnnT.  Journ.  Med.  Sci.,  vol.  xviii,  p.  62. 

•  I>»rjiey,  Elements  of  Surgery,  vol.  i,  p.  J33. 

•  Gibson,  Ini^titutes  and  PrMctice  of  Surgery,  vol.  i,  p.  271. 

•  H.  H.  Smith,  PrMctice  of  Surgery,  p   354. 

•  Norri»,  Liston '8  Practical  Surg.,  Amer   ed.,  p.  46. 

•  £H^t^ian,  Apparatus  for  Fractured  Clavicle,  by  Paul  Eastman,  Aurora,  111.; 
Bott<in  Med.  and  Surg.  Journ.,  vol.  xxiii,  p.  179. 

'  Cabot,  BoKt   Med.  and  Surg.  Journ.,  vol    lii,  p.  232. 

•  Velpeau,  Anatomy,  Amer.  cd.,  vol.  i,  p.  242. 
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of  the  Upper  Extremities"  in  the  last  edition  of  Holmes's  Sttrtfery^  in 

most  of  the  hospitals  in  London  the  siirgec^ns  employ  a  mo<lerale-«ized 
pad  in  the  axil  hi,  and  then  seeure  the  arm  to  tlic  body  with  a  broad 
ealieo  roller,  some  of  the  furn.s  of  whieh  are  made  to  pass  beneath  the 
elbow  and  over  the  o[>po«!tc  «ihoulder.  Some  of  the  snrgeons  advance 
the  elbow,  others  earry  it  baek,  bnt  a  majority  permit  it  to  hang  jxt- 
pcndi(*nlarly  Ix^r^ide  the  body.  Ah  will  be  hereatler  seen,  this  plan  is 
essentially  the  j^ame  m  that  adopted  by  myself. 

Professor  E.  M.  Mixjit,  of  Roehe.ster,  in  a  paper  read  before  the 

New  York  State  Medical 
Fig.  51.  Society,  in  1871,  ha«  called 

attention  to  what  he  terms 
the  *VFigure-of*8  from  the 
elbow,"  by  which  lie  pro- 
poses to  render  tent?e  the 
elavicnlar  fibres  of  the  pec- 
toral is  major,  and  at  the 
same  time  draw  the  scap- 
ula backwards  toward  the 
8pine.  He  is  thns  able,  he 
aflirmfi,  to  overcome  the 
ai'tiim  of  the  s tern o-clei do- 
mast  oid,  which  lifts  the 
sternal  fragment;  and  to 
dra\v  the  acromial  frag- 
ment outwards  and  up- 
wards. 

These  ends  are  aeeom- 
plrshed  by  placing  the  ex- 
t  i-cn  1  i  ty  of  the  m  idd  Ic  fi  n  ger 
of  tlic  broken  arm  ujKin 
the  enaiform  cartilage,  with  the  forearm  and  elliow  pinned  back  and 
against  tlie  l»ody.  In  order  to  secure  tlie  arm  in  tliis  i)Oj*ition,  '*  I  use,** 
says  Dr.  Mttore,  **a  shawl  or  piece  of  cotton  cloth,  which,  when  folded 
like  a  cravat,  ci^lit  inches  in  breadth  at  the  centre,  shonld  l)c  ol>ont  two 
yards  lonjjj.  Plat^in^  this  at  the  centre  acro*ss  the  palm  of  the  snrgeon, 
he  seizes  with  this  hand  the  elbow  of  the  [>aticnt,  which  corresponds 
with  the  broken  clavicle.  The  two  ends  of  the  bandnge  hang  to  the 
floor  Tiic  (»ne  falling  inwanl  toward  the  patient  is  carrieil  upward,  in 
front  of  the  shf»nldcr  and  over  the  bax^k,  making  a  spiral  movement  in 
front  of  the  slionhlcr.  This  is  intrusted  to  an  assistant.  The  outer 
end  is  then  carried  across  the  forearm,  hehiiid  the  l>ack,  ov^cr  the  opjio- 
site  stioulder,  arid  i^ronnd  tin*  axilla.  This  meets  the  otiicr  end,  which 
may  be  carried  nuder  the  axilla  and  over  the  shoulder  of  tijc  opf>osite 
side,  thns  making  the  figure  eight  (8)  turn,  around  the  sound  shtadder. 
This  twist,  it  will  be  stvu,  makes  also  the  figure  eight  (8)  tunj,  around 
the  ellnrw  of  the  affected  si{le,  I  therefore  style  the  bandage,  *  The 
elbow^  tigurc  eight  (8),^  " 

**  The  tbrearm  should  be  su^tainet]  by  a  sling  which  raiBes  it  to  an 
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ite  angle  in  order  that  gravity  may  a^^ist  in  moving  the  whole  arm 
ikwanL      This  ig    best 
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llooT«'s  app«r»tiii.    Front  view. 


done  by  a  simph^  strip 
threc^  or  four  inchi^s  wide, 
which  may  be  pinned  to 
the  shawl  at  the  shoulder, 
or  by  a  sling  aeross  the 
opposite  shoulder  and  \}e- 
hind  the  back.  The  for- 
mer in  lie h  to  be  preferred. 
Any  tendency  on  the  part 
of  the  shawl  to  slide  from 
the  shoulder  may  In*  ar- 
rested V)y  a  pirj  thrust  at 
the  eroAsing.  The  shawl 
at  the  elbow  in  ke|)t  in 
place  by  folding  the  u|>per 
part  that  fits  the  arm  and 
S€*eiiring  it  by  a  pin.  Thfs 
makes  a  s^>rt  of  cup  for 
the  ellxnv/' 

The     principle      ujwn 
which  this  dressing  is  con- 
structed, app>ears  to  roe  sound  ;  but  hitherto,  in  the  five  or  six  ca^^^s  in 
which  it  has  been  employed  under  my  observation  it  has  failed  to  tic- 
complish   any   more    than    18   aecom- 
pushed  by  many  other  forms  of  dress- 
ing.    It  is  especially  liable  to  become 
disarranged,  and  to  cause  excoriations 
in  the  sound  axilla;    in  this  resfwct 
being  quite  as  obnoxious  to  criticism 
as  the  ordinary  figun:*  of  eight. 

Dr.  Lewis  A.  Say  re,  of  this  city, 
has  for  some  time  employed  an  appa- 
ratus for  drc.>8ing  broken  clavicles,  by 
which  he  propoecB,  also,  to  render  tense 
the  elavieular  attachments  of  the  pec- 
toral is  major,  and  thus  secnn^  more 
efi^ctually  the  depression  of  the  sternal 
fragrnentj  while  at  the  same  time  the 

[shoulder  is  liftiHl  and  c:irrie<l  back. 
Two  strips  of  adhesive  plaster  are 

.  preparetl,  each  about  three  and  a  half 
inches  wide,  for   an  adult ;    one  loncj 

'  <*nongh  to  encircle,  tii^t  the  arm,  and 
then  the   body  completely ;   the  other 

I  of  sufficient  length  to  reach  from  the 

[i»riund  shoulder,  over  the  pf»int  of  the  elbow  of  the  broken  limb,  and 

jacro^  the  back  obliquely  to  the  point  of  starting.     Maw*s  moleskin 

l|>lflst€r,  or  some  plaster  equally  strong,  is  to  be  preferred. 

14 
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The  first  .strip  is  looped  around  the  arm  just  below  the  axillary 
margin,  iinJ  piuncd,  or  stitched,  with  the  loop  sufficiently  open  to  avoid 
strangulation.  The  arm  is  then  drawn  downwards  and  backwards  until 
the  clavieular  portion  of  the  pc^etoniHs  major  is  put  suftieiently  on  the 
stretch  to  overcome  the  stenio-e!eido-ma.sk»id,  ajid  thus  draw  the  sternal 
fragment  of  the  clavicle  down  to  its  place.  The  strip  of  plaster  is  then 
ciirried  completely  around  the  body,  and  pinned  or  stitched  to  itself  on 
the  Uick, 

Tlie  a»cH>nd  strip  is  then  af)i)lied^  commencing  on  the  front  of  the 
8h( Milder  of  the  sound  sitte,  thence  it  is  carried  over  the  top  of  the 
shouklerj  diagonally  across  the  back^  under  the  elbow,  diagonally  acro^ 


.V 


the  front  of  the  chest,  to  the  point  of  starting,  where  it  is  secured  by 
pins  or  thread.  A  longitudiiuil  slit  h  made  in  the  plaster,  to  receive 
the  point  of  the  elbow. 

Before  laying  tlie  planter  across  the  elbow,  an  assistant  must  press 
the  elbow  well  fbrwartls,  and  inwards^  and  it  must  be  held  firmly  in  this 
position  until  the  dressing  is  completed.  It  will  be  now  seen  that  the 
arm  has  been  converted  into  a  lever,  whose  fulenuu  is  the  IrHip  of  adlies- 
ive  plaster  at  the  lower  margin  of  the  axilla;  and  upon  this  it  is  be- 
lieved that  in  a  great  measure  the  ettieieney  of  the  apparatus  depends. 

Certainly  it  no  longer  dejwnds  upon  the  position  of  the  elbow,  which 
was  at  first  earrieil  back  in  order  to  remler  tense  the  clavicular  fibres 
of  the  pectoralis  major,  since,  for  the  purpose  of  converting  the  hume- 
rus into  a  lever,  the  ellmw  is  subsequently  drawn  forwards,  and  the 
clavicular  fibres  of  the  great  pectoral  are  again  relaxe«L  If,  therefore, 
the  apparatus  has  any  advantages  over  other  modes  of  treatment,  it  is 
solely  by  its  aetiou  ujKm  the  humerus  as  a  lever;  but  the  fulcrum  is 
tixT  remote  from  the  upper  end  of  the  humerus  to  act  very  efficiently* 
Grcjit  force  has  to  be  applied  to  seizure  this  end,  or  at  least  so  much 
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force  that,  if  steadily  maintained,  it  is  pretty  sure  to  cause  excoriations 
of  the  arm  where  the  fulcrum  acts ;  or,  as  more  often  happens,  it  will 
speedily  loosen,  under  the  expansion  and  contraction  of  the  chest  in 
respiration,  and  thus  cease  to  be  efficient.  Several  cases  of  fractured 
clavicles,  treated  in  Bellevue  and  St.  Francis  hospitals  b5^  this  method, 
have  come  under  my  notice,  and  the  results  have  been  no  better  than 
when  my  apparatus  has  been  used,  while  they  have  in  most  cases  caused 
more  discomfort. 

The  sling,  in  some  of  its  forms,  is  employed  by  Richerand,  Huber- 
thal,  CoUes,  Miller,  Fox,  Stephen  Smith,*  H.  H.  Smith,  JBartlett,* 
Levis,'  Dugas,*  Benjamin  Bell,  Bransby  Cooper,  Earle,  Chapman, 
Keal,  and  by  a  large  majority  of  the  English  surgeons. 

No  apparatus,  perhaps,  has  been  so  generally  employed,  among 
American  surgeons,  as  that  form  of  the  sling  introduced  by  Dr.  Greorge 
Fox  into  the  Pennsylvania  Hospital  in 
1828. 

Sargent  says  of  it :  "  Fractures  of  the 
clavicles,  treated  by  this  apparatus,  are 
daily  dismissed  from  the  Pennsylvania 
Hospital,  and  by  surgeons  in  private 
practice,  cured  without  perceptible  de- 
formity." 

Norris,  in  a  note  to  Liston^s  Practical 
Surgery,  affirms  that  "  the  chief  indica- 
tions in  the  treatment  of  fracture  of  the 
clavicle  are  perfectly  fulfilled  by  the 
use  of  this  apparatus." 

H.  H.  Smith,  in  his  Minm*  Surgoy, 
declares  that  Fox's  apparatus  accom- 
plishes "perfect  cures"  in  very  many 
cases,  and  that  it  is  "a  very  rare  thing 
for  a  simple  case  to  go  out  of  the  house 
(Pennsylvania  Hospital)  with  any  other 
deformity  save  that  which  time  cures, 
viz.,  the  deposition  of  the  provisional 
callus."  He  has  also  rei)eated  substan- 
tially the  same  opinion  in  his  larger 
work,  entitled  Practice  of  Surgery, 

Such  testimony  in  favor  of  any  dress- 
ing demands  respectful  attention ;  and 
I  shall  not  be  regarded  as  detracting 
from  the  respect  due  to  these  authorities,  when  I  express  my  belief 
that  it  is  in  deference  to  the  distinguished  reputation  of  the  surgeons 
who  had  during  the  preceding  thirty  years  had  charge  of  the  services 
in  that  hospital,  and  who  have  been  so  loud  in  its  praise,  that  the  use 

*  Stephen  Smithy  New  York  Journ.  Med.,  vol.  ii,  3d  series,  p.  384  (May,  1857). 

'  Bartlett,  my  "Report  on  Defor.,"  etc  ,  Appendix;  also,  Bost.  Med.  and  Surg. 
Journ.,  vol.  li,  p.  404. 

■  Levi^,  H.  H.  Soaith's  Practice  of  Surg  ,  p.  365.  Am.  Journ.  Med  Sci.,  April, 
18eO.  p.  428. 

«  Dugas,  Beport  on  Surgery. 


Bartlett's  Apparatus.—"  For  an  ax- 
illary pad,  roll  a  strip  of  woollen  flan- 
nel, four  or  five  inches  wide,  around  the 
axillary  strap,  to  the  size  required.  The 
apparatus  may  be  used  for  either  side  by 
changing  the  attachment  of  the  sling."— 
BarlleU. 
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of  this  apparatus  has,  with  us,  become  so  general.  I  i 
mitted,  liowever,  to  express  a  doubt  whether  it  has  made  deformities  of 
the  clavicle  **the  exceptionj  instead  of  the  rule/'  with  us,  I  have  used 
tills  dre$^^inp*  iu  the  early  years  of  my  practice,  quite  often,  but  ray 
siieoess  lias  by  no  means  been  so  flattering  as  has  Ix'cn  the  success  of 
these  geutlemeu.  I  have  seen  others  employ  it,  also,  and  with  pretty 
much  the  same  result. 

Fox^s  a|)paratiis  consists  of  a  sling,  made  of  muslin  cloth ;  a  wedge- 
sha|>ed  axillary  pad,  made  of  muslin,  also,  stulTed,  and  half  the  length 

of  the  hnmerns;  and  of  a  stuffed  c^jllar. 
The  axillary  pad  is  not  so  thick  or  firm 
as  Desault's  jrad,  and  for  that  reason  ts 
not  likely  to  do  harm.  It  is  phR^ed 
with  its  thickest  end  upwards,  in  the  ax- 
illa corrcsjw)uding  to  the  broken  clavicle, 
and  seen  red  in  plaw  by  tapes  attached 
to  its  ujv|K^r  end,  and  made  fast  to  the 
stuffed  collar  upon  the  opposite  shoulder* 
The  sling  is,  in  like  manner,  sus])cnded 
from  the  stuffed  collar.  Finally,  the 
hand  is  siispcnclt^^l  over  the  front  of  the 
eljcst  by  a  piece  of  muslin,  lcH>ped  under 
the  wrist,  and  tied  around  rhc  neck.  No 
bandage  is  employed  to  confine  the  elbow 
to  the  bmly,  and  no  eflbrt  is  therefore 
made  to  convert  the  arm  into  a  lever, 
and  thus  force  the  shoulder  out. 

It  will  be  understood  that  I  am  sjH?iik- 
ing  of  this  dressing  as  it  was  employe*! 
QfMjrRc  Fox'* appamtuj,  somc  vears  ago,  aud  when  the  gentlemen 

whom  I  have  quoted  spoke  of  it  so  ap- 
provingly. Since  then  it  may  have  undergone  many  modifications,  or 
it  may  liave  been  laid  aside  altogether. 

It  must  be  apparent  to  every  [>raetieal  surgeon  that  this  apparatus 
couhl  not  fiiiswcr  ^*  perfectly  "*  all  the  indications  of  treatment,  namely, 
to  carry  the  shoulder  up,  out,  and  back,  so  that  the  clavicle  would  be 
made  to  unite  without  shortening  or  deformity. 

If,  however,  the  writers  intend  only  to  say  that  no  very  serious,  or 
very  marked  deformity  usually  ensues  upon  the  ]>lan  of  treat  men  t»  and 
in  some  cascB  none  at  all,  then  it  will  be  projwjr  to  reply,  that  this 
amount  of  suwess  may  be  attained  by  almost  any  form  of  iln-*ssing. 
It  has  lK.*en  attaiue*!  by  myself  with  my  own  dressing,  atid  with  the 
dressing  rec(im mended  by  others. 

It  wilt  be  further  necessary  to  say  that  the  absence  or  presence  of  a 
striking  deformity,  will  depend  very  much  upon  the  age  of  the  patient^ 
the  diameter  of  tlie  fracture — whether  more  or  less  oblique — upon  the 
point  at  which  the  bone  is  Ijrokeu,  and  !ipon  the  condition  of  the 
patient.  It  will  l*e  generally  more  marked,  other  things  being  e<|ual, 
in  thin  or  mnsenlar  persons,  than  in  those  who  are  fat  and  of  small 
and  feeble  muscle.     If  the  overlapping  of  the  fragments  is  in  the 
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of  the  surface  of  the  integumeDt^  the  deformity  will  be  less  apparent 
than  if  one  fragment  lies  in  front  of  the  other. 

Finally,  while  I  deprecate  incautious  assumptions  in  reganl  to  the 
capabilities  of  any  form  of  dressing  for  broken  collar-bones,  a  disposi- 
tion to  which  is  manifested  by  more  than  one  advocate  of  special  plans, 
I  am  ready  to  declare  my  preference  for  an  apparatus  consisting  essen- 
tially of  a  sling,  axillary  pad,  and  bandages  to  secure  the  arm  to  the 
chest.  Among  the  considerable  variety  of  dressings  which  I  have  used, 
this  has  seemed  to  me  most  simple  in  its  construction,  the  most  com- 
fortable to  the  patient,  the  least  liable  to  derangement  (if  I  except 
Velpeau's  dextrin  bandage,  and  certain  other  forms  of  "immovable" 
dressings),  and  as  capable  as  any  other  of  answering  the  several  indi- 
cations proposed,  while  the  patient  is  permitted  to  walk  al)out. 

No  apparatus  is  better  able  to  answer  the  first  indication,  namely, 
to  "carry  the  shoulder  up,"  than  the  sling.  Indeed,  in  nearly  all  the 
forms  of  dressing  hitherto  devised,  the  sling  is  employed  for  this  pur- 
pose. The  bandage  carried  beneath  the  elbow  is,  in  effect,  a  sling.  In 
a  few  instances,  men  of  no  practical  ex|)erience  have  sought  to  substi- 
tute an  upward  pressure  in  the  axilla  for  the  sling;  but  it  is  scarcely 
necessary  to  declare  the  absurdity  of  this  practice,  inasmuch  as  no  pa- 
tient will  be  found  willing  to  submit  to  it  l)eyond  a  few  hours. 

It  is  proper  to  say,  however,  that  some  surgeons,  whose  opinions  are 
entitlecl  to  re»|)ect,  believe  that  it  is  quite  as  important  to  depress  the 
sternal  fragment  as  it  is  to  elevate  the  acromial,  the  outer  end  of  the 
sternal  fragment  being  lifted,  more  or  less,  by  the  action  of  the  sterno- 
cleido-mastoid  muscle.  No  doubt  this  is  one  of  the  difficulties  with 
which  we  have  to  contend  in  our  efforts  to  restore  the  two  fragments 
to  the  original  line  of  the  axis  of  the  bone. 

Inclination  of  the  head  to  the  side  of  the  fractured  limb  will  allow 
the  sternal  fragment  to  fall ;  but  it  is  impossible  for  the  patient  to 
maintain  this  position  for  any  length  cf  time.  A  compress  laid  over 
tlie  sternal  fragment,  and  held  in  place  by  adhesive  straps  or  bandages, 
will  l)e  found  totally  inefficient.  Dr.  Moore  has  adopted  a  more 
ingenious  and  philosophical  method,  by  calling  into  requisition  the 
clavicular  fibres  of  the  pectoralis  major  to  antiigonize  the  sterno-cleido- 
mastoid.  Indeed,  this  is  one  of  the  essential  principles  U})on  which  he 
rests  the  superior  claims  of  his  dressing;  and  I  have  myself  observed 
that  when,  in  the  case  of  a  recent  fracture,  the  elbow  is  thrust  l>ehind 
the  body,  the  outer  end  of  the  sternal  fragment  is  depressed.  Never- 
theless, I  have  certain  theoretical  and  practical  objections  to  the  doc- 
trine as  taught  so  ingeniously  by  Dr.  Moore.  My  theoretical  obje(^tion 
is  that  the  clavicular  fibres  of  the  stern o-cleido- mastoid  will  soon,  under 
the  continual  strain,  become  relaxed,  and  after  a  little  time  cease  to 
accomplish  what  they  did  at  first.  This  is  a  law  in  regard  to  the  action 
of  muscles  put  upon  the  strain,  as  every  surgeon  knows.  It  may  be 
supposed  that  if  the  pectoral  muscle  is  thus  rendered  less  com |)etent  to 
depress  the  fragment,  the  sterno-cleido-mastoid  will  be  rendered,  also, 
less  com|)etent  to  elevate  the  fragment ;  but  this  is  not  strictly  true : 
the  latter  operates  at  right  angles  with  the  axis  of  the  lx)ne,  and  to 
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great  advantaji^^o,  while  the  forraer  acts  verj'  obliquely,  and  to  a  corre- 
sponding disiul  vantage* 

The  practieal  ohjertion  wliieh  I  have  to  offer  in,  that  the  dre&«in£ 
re<[aired  to  maintain  thi.s  position  are  exeeedintjly  liable  to  cause  exc 
nations  and  to  become  disarranged,  and  that  in  fact  this  has  happened 
ill  all,  or  nearly  all,  of  the  eases  which  have  been  observi^l  by  me. 
Moreover,  whatever  muse  may  be  assigned  tor  the  faihire,  the  retJiiUs 
have  been  no  better,  so  far  as  overlapping  and  detbrrnity  areeoncerued, 
than  when  my  own  drc^ssing^;  have  been  used. 

The  second  indication,  namely,  "  to  carry  the  shoulder  back/'  is 
certainly  more  tltfficult  of  aceompHshment  than  the  firsthand  it  is  only 
imperfectly  met  by  my  own  methu4l,  ur  by  any  other  form  of  sHiig 
dressing.  Dcsaull.  taught  that  wlicn  ttie  arm  was  lifted  by  the  sling, 
or  by  any  mode  of  jire^snre  benmth  tlie  elhuw  perjTK'ndieularly,  the 
shoulder  was  necessarily  carried  hack.  This  is  pi-obably  true,  but  its 
effect  is  not  very  markcnj.  The  onlinary  figure  (►f  8,  wliich  might  at 
first  be  suppose<l  to  be  the  most  mtitaial  mode  of  effecting  tliis  jiurpose, 
has  long  since  been  proven  to  be  a  failure.  None  of  the  contrivances 
to  hold  the  shoulders  back  by  bands  which  traverse  the  axilla,  made 
fast  to  back  splintSn^have  done  any  better.  They  all  cause  excoriations^ 
and  soon  become  intolemble.  Dr.  Sayres's  adhesive  plaster  baml, 
attacheil  to  the  upper  pnrt  of  the  humerus,  below  the  axillary  margin, 
either  loosens  or  excoriates^  also,  and  in  the  end  proves  inefficient. 

After  all  it  must  be  said,  that  the  indication  "to  carry  the  shmilder 
back,"  cxet^pt  iii  so  far  as  it  incidental ly  acijompiishes  the  indication  **  to 
carry  the  shoulders  out,''  and  thus  obviate  the  overlapping  of  the  fnig*- 
nicuts,  is  relatively  unimportant.  It  is  seldom  that  the  falling  fbrwai-d 
of  the  shouhlers  is  very  marked,  or  in  itself  a  source  of  deformity ;  but 
carrying  the  shoulder  back  does  diminish  or  overcome  the  riding  of 
the  fragments,  and  in  this  view  alone  is  it  important,  and  tor  this 
reason,  surgery  will  he  indebted  to  any  one  who  devises  a  mctho<l  by 
which  this  [)osition  of  the  shoulder  can  be  maintained  until  the  union 
of  tlie  fmgments  is  consumnuitcd* 

The  third  indication  is  *Moairr>^the  shoulder  out,"  by  which  meiins 
it  is  proposed  to  overcome,  directly,  the  riding  (jf  the  frngments.  We 
have  seen  that  this  may  be  aceomjiHsliedj  indirectly,  by  nirrying  the 
shoulder  hack  ;  Ijut,  uuftn'tuuately,  no  means  has  yet  been  (bund  by 
which  this  can  he  done  and  jiernuuieutly  maintained. 

The  thick  axillary  pad,  and  all  othiT  devices  by  which  it  is  propci«e<I 
to  act  upon  the  humerus  as  a  lever,  and  thus  force  the  shoulder  *»ut, 
have  totally  faded  or  proved  eminently  mischievous.  In  short,  I  may 
say  that  this  indication  can,  in  my  opinion,  l)e  effectually  accomplished 
in  only  one  way,  an*l  that  is,  by  laying  the  patient  upon  his  back  on 
a  flat,  firm  mattress,  and  thus  pressing  the  base  and  inferior  an^fle 
of  the  S(*apula  strougly  and  steadily  against  the  back.  The  recjuisite 
pressure  upon  the  scai^ola  cmiuot  be  maintainetl  by  any  plan  yet  con- 
trived while  the  paiietit  is  in  the  sitting  or  staufling  |x>sturc, and  csj> 
cially  when  permitted  to  walk  about.  Its  application  must,  thei 
fore,  be  limitixl  to  rare  and  exccftt tonal  cases.  If  a  slight  overlapping" 
am}  dctbrnjity  were  to  cause  any  appreciable  diminution  of  the  strength 
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or  useful nesv^  of  the  arm,  patients  mipht  properly  enotipli  be  sulrjected 
toBueh  restrtiint8  for  a  few  weeks;  but  experience  lias  .shown  tliiit  siieh 
die  placement  ft  do  not,  in  any  degree,  maim  the  arm.  Whether  in  the 
cai%e  of  women,  in  examples  of  unusual  dtsplaeement,  tlie  danji:er  of 
disfigurement  would  warrant  a  report  to  this  method,  nniBt  be  left  to 
the  judgment  of  the  surgeon  and  the  <*hoiee  of  the  patient;  but  in 
adopting  what  may  be  ternie*l  the  *'|>osture"  treat  men  t,  it  will  l>e 
advt8tible,  also,  to  employ  the  sling,  pad,  and  bandage:*  in  the  manner 
hereader  to  be  described. 

The  mode  of  dressing  a  fractured  clavicle  which,  while  the  pntient 
is  at  liberty  to  walk  about,  will  secure  the  best  results  with  the  lea>*t 
suffering  aud  annoyance,  is  as  follows  : 

The  arm  hanging  perpendicularly  beside  the  li^jdy,  a  siing  is  placed 
under  the  elbow  and  forearnijand  tied  over  the  opposite  shoulder.     An 
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The  AQthor's  drenfng  for  fra^^tnred  davlcle. 


axillarv  pad,  composed  of  cotton  batting  inclosed  in  a  clotli  cover,  is 
plaeeil  well  up  in  the  axiHa,  and  the  elbow  is  then  secured  firmly  t<i 
the  side  of  the  body  with  several  turns  of  a  roller. 

Dr.  Coates,  in  the  excellejit  paper  already  referred  to,  cj\lls  attention 
to  the  danger  of  making  too  much  pressure  upon  the  bTae:\\\a\  atlex'j 


FRACTURES    OF    THE    CLAVICLi: 


liiid  nerves,  when  the  axillary  pad  h  asecl,  and  the  arm  is,  at  the  f%uuie" 
time,  carried  forwards*  upon  the  body.     In  brin>fin>;  the  elbow  for- 
wards, so  as  to  lay  tlie  iorcarm   aeroiss  the  IkhIv,  the  humerus  i**  made 
to  rotate  inwards,  and  the  brachial  artery  and  nerves  are  brought  int 
more  direet  appo.sition  with  the  pad;*  while  in  the  po&itiuu  which 
have  recommended  and  practiced  hitherto,  these  nerves  and  vesi?cU  arffl 
removed  in  a  great  nieaj^nre,  but  not  entirely,  from  pressure. 

The  jKid  should  be  no  thicker  than  is  necessary  to  fill  completely  , 
the  axilfary  space,  its  purpose  being  to  steady  the  arm,  and,  in  some! 
slight  degree,  to  counteract  the  action  of  those  muscles  which  tend  to 
displace  the  sliouhler  inwards.  It  should  be  long  enough  in  its  antero- 
posterior diameter  to  project  distinctly  in  front  and  Ix^hind,  otherwise 
it  will  not  kec[)  its  jilace.  In  the  adult  it  uceds  to  be  six  or  seven 
inches  long.  In  the  direction  of  the  axis  of  the  limb,  its  length  should 
be  leas,  perhaps  four  inches.  Being  now  well  pressed  up  into  the 
axilla,  and  secureil  with  a  nee<lle  and  thread  to  the  upper  edge  of  the 
roller  wliich  encircles  the  lower  part  of  the  arm  and  the  body,  it  will 
keep  its  position  and  serve  some  useful  purpose. 

The  sling  may  be  made  of  cotton  or  flannel  cloth,  and  sus[>ended 
from  the  opposite  shoulder  by  the  aid  of  four  ta[>e.s,  a  broiul  and  thick 
pad  of  fohleil  chith  being  laid  u]von  the  shoulder  to  suppiirt  the  knots. 
A  considerable  experientx;  has  satistied  me  that  the  stuffed  collar,  used  J 
in  the  Fox  dressing,  possesses  no  advantage  as  a  means  of  suspcnsi<Hi* 
The  leather  sling,  also,  in  use  at  some  hospitals,  is  liable  to  tlie  ohj<Hv 
tion  that  it  cannot  be  stitched  to  the  roller,  which  encircles  the  bxly 
and  lower  part  of  the  arm,  in  the  manner  1  shall  hereafter  describe. 

The  ruiler  stiould  1k'  made  to  encircle  the  lower  fourth  uf  the  arm, 
and  a  few  turns  >hould  pa*^s  iR^neath  the  forearm  as  far  forwards  as  the 
hand»  in  tln^  ujanner  securely  fixing  the  elbow  and  forearoi  agatii&t 
the  siile  and  front  of  the  bt>dy. 

If  thouglit  necessiirj^the  hand  may  W  supported  by  a  loop  of  band- 
age pjissed  under  the  WTist  and  tied  over  the  neck. 

Finally,  in  order  that  tills  dressing  may  retain  its  placx*  and  serve 
its  purpose  most  effc(*tmdly,  its  several  parts  shoidd  he  stitclie<l  together 
thoroughly  wherever  the  dressings  cross  or  af>projich  tfaeh  otlier.  In 
no  other  way  am  anything  like  j>ermaneuey  be  insunnl  in  a  i>ortion  of 
the  Wly  so  movable  as  tlie  slumlder  and  ehest ;  but  even  with  this 
preciintitm,  daily  attention  and  fre<pient  readjustment  are  genendly 
retjnirc^h 

Ti'mtmeni  of  Incomplete  Fraetures  of  the  Chwicle, — ^In  wise  of  partial 
fracture  of  the  4'lavicle,  accompanied  witli  a  |»ersistent  bentl  in  the  linei 
of  the  axis  of  ihc  bi»ne,  it  is  proper  tti  attempt  the  replacement  of  the 
fragnjents  by  direct  pi*essnre.  The  ends  of  the  Ijone  Imng  fjxeil,  we 
cannot,  a.s  in  the  case  of  a  partial  fracture  of  other  long  Ixjues,  emj^loy 
levenige;  and  witli  tlirect  pres^sure  alone,  applied  in  a  degree  which 
might  be  regarded  as  incurring  no  danger  of  causing  a  eom|>lete  frae- 
tui'c  or  of  a  <lis]oeation,  our  chances  of  suct*css  are  very  small.  I  can- 
not nay  that  I  have  ever  succeeilcd  in  accomplishing  anything  in  this 
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way,  although  I  have  often  made  the  attempt,  and  would  always  advise 
others  to  do  the  same.  A  failure,  however,  to  restore  completely  the 
line  of  the  axis  of  the  bone  is  not,  I  imagine,  a  matter  of  great  conse- 
quence, since,  as  has  already  been  fully  explained  when  speaking  of 
partial  fractures  in  general,  the  natural  form  will  be  in  most,  if  not  in 
all  cases,  completely  restored  after  the  lapse  of  a  few  months  or  years. 
This  observation  applies  especially  to  partial  fractures  occurring  in 
childhood  and  infancy.  I  have  no  experience  as  to  what  is  the  result 
of  a  similar  deformity  left  after  a  partial  fracture  in  the  adult. 

As  to  the  method  of  dressing  these  fractures,  it  need  nod;  differ  from 
that  recommended  for  complete  fractures ;  but  in  a  majority  of  these 
cases  I  have  thought  it  sufficient  to  place  the  arm  in  a  sling,  with  a 
bandage  around  the  elbow  and  body  to  keep  the  arm  at  rest,  or  I  have 
directed  the  mother  to  make  the  sleeve  fast  to  the  front  of  the  dress 
with  tapes.  The  axillary  pad  can  seldom,  if  ever,  serve  any  useful 
purpose. 

Union  occurs  with  great  rapidity,  sometimes  as  early  as  the  seventh 
or^tenth  day ;  but  the  arm  ought  to  be  kept  quiet,  as  a  matter  of  safety, 
two  or  three  weeks. 

For  a  more  full  consideration  of  the  subject  of  partial  fractures  of 
the  clavicle,  the  reader  is  referred  to  the  chapter  on  "  Incomplete 
Fractures." 


CHAPTEK    XIX. 

FRACTURES  OF  THE  SCAPULA. 

Fractures  of  the  scapula  may  be  divided  into  those  which  occur 
through  the  body,  the  neck,  the  acromion  process,  and  the  coracoid. 

i  1.  Fractures  of  the  Body  of  the  Scapula. 

Under  this  title  I  propose  to  consider  not  only  fractures  of  the 
'*  body,''  properly  speaking,  but  also  fractures  of  the  angles  and  of  the 
spine. 

Cannes, — The  scapula  is  usually  broken  by  the  fall  of  some  heavy 
body  directly  upon  the  bone,  or  by  some  severe  crushing  accident,  by 
the  kick  of  a  horse,  by  a  fall  upon  the  back  ;  in  short,  by  direct  causes 
alone,  and  by  such  causes  as  operate  with  great  violence. 

Malgaigne  says  that  a  Doctor  Heylen  has  recently  published  a  case 
of  this  fracture  which  he  believes  to  have  been  the  result  of  muscular 
action,  occurring  in  a  man  forty-nine  years  old.  The  ease,  however, 
is  not  stated  so  clearly  as  to  relieve  us  entirely  of  a  doubt  as  to  the 
nature  and  cause  of  the  accident. 

I  have  myself  recorded  six  cases  which  have  been  under  my  treat- 
ment ;  and  I  have  lately  seen  two  other  examples  of  fractures  of  the 
body  of  the  scapula  not  caused  by  firearms.  There  are  two  cabinet 
specimens  of  fracture  of  the  body  of  the  scapula  below  the  spine  in 
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the  Pennsylvania  Medie.^!  C*ollegc,  and  two  involving  the  spine.  Dr. 
Miitter  hat]  in  his  eollrction  a  fracture  nf  tlie  posterior  angle,  and  Dr. 
Mari'h  had  a  specinien  of  fracture  of  the  body.  I  believe  ii\i^y  that  m^ 
the  collectian  of  the  late  Dr.  Charles  Gibson,  of  Ri(*hmond,  there  wer 
one  or  two  specimens  of  this  fracture.  1  know  of  no  other  ^ln^^eum 
speeimens  in  this  country  except  my  own  of  partial  fracture,  described 
in  the  chapter  on  Partial  Fractures. 

Ravatfin,  after  a  practicii  of  fifty  years,  declared  that  he  hacl  never 
seen  a  fracture  of  the  .sciipula  except  a-s  it  had  bt*en  |»nxlueed  by  fire- 
arms. Among  2358  fractures  reported  from  IlAtel  Dieu  during  %i 
period  of  twelve  yearj^,  only  four  exam|dei^  of  iracture  of  the  srapida 
are  recorded;  and  at  Middlesex  Hospital,  Lonsdale  has  mitice*!,  among 
1901  fractures,  only  eight  of  the  body  of  the  scapula. 

The  infrwpicney  of  this  fraetnre  is  no  {loubt  due  in  a  great  measure 
to  the  ehtsticity  of  the  ribs,  to  the  mobility  of  the  se<apula,  and  to  the 
softness  of  tlie  museuhir  cushion  upon  which  it  reposies. 

Sifmpfom^. — Since  this  bone  is  seldom  broken  except  by  great  for*v 
directly  ajiplied,  the  nsual  ^igns  of  fractures  are  likely  to  be  con* 
cc*aled  by  the  speedy  occnrrenee  of  swelling.  It  is  for  this  reaj^on  that 
it  becomes  necessary,  generally,  that  the  examination  should  be  made 

witli  great  care  before  we  caa' 
safely  determine  upon  the 
diagnosis,  1  have  more  than 
once  had  occasion  to  correct 
the  diagnosis  of  other  prac- 
titioners, who  believed  they 
had  discovered  a  fracture  of 
the  scapula. 

When,  however,  the  line 
of  the  fracture  has  traversii*il 
the  spine,  and  any  consider- 
able dis]ilacement  has  occur- 
red, one  may  recognize  the 
fracture  easily  by  merely  car- 
rying the  finger  ahjng  the 
crest. 

If  the  fracture  has  occiir-j 
red  through  the  hmly,  l^rlon 
or  above  the  spine,  or  throughl 
either  of  the  angles,  (he  dia 
placement    may    n<»t    lie   sii 
easily  reeognizet!.     The  sur- 
geon  ought    then    to   trat^e 
carefully  with  his  finger  t!ie 
outlines  of  the  scapula  ;  and 
this  he  will  be  able  to  do  more 
satisfactorily  if  he  places  the 
scapula  in  such  p<Jsitions  as 
elevate  its  margins  and  render  them  more  prominent.     In  examining  ^ 
the  posterior  angle,  the  hand  of  the  injured  Iind>  may  t>e  place<l  upon 
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Fimciuro  of  the  posterior  angle  of  scapula,  wllb  (Isiure. 
Mfttlrr'a  collectltm,  Srieritni'ti  C,  No,  187, 
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the  opposite  shoulder,  the  forearm  being  carried  across  the  front  of  the 
chest ;  but  in  searching  for  a  fracture  below  the  spine,  the  forearm 
ought  to  be  laid  across  the  back. 

Crepitus,  which  is  not  always  present,  owing  to  the  fact  that  the 
fragments  overlap  completely,  or  because  they  have  been  widely  sepa- 
rated by  the  action  of  the  muscles,  may  generally  be  detected  by  placing 
the  palm  of  the  hand  upon  some  portion  of  the  scapula,  so  as  to  steady 
the  fragment  upon  which  it  rests,  while  the  arm  is  moved  backwards 
and  forwards,  and  in  various  other  directions,  until  their  broken  surfaces 
are  brought  into  contact. 

Some  degree  of  embarrassment  in  the  motions  of  the  shoulder  and 
arm  must  always  result  from  this  fracture;  sometimes  this  embarfass- 
iiient  is  very  great,  but  it  ought  not  to  be  considered  ever  as  diagnostic 
of  a  fracture,  since  it  may  be  produced  equally  by  a  severe  contusion ; 
and  even  when  it  is  accompanied  with  a  fracture,  it  is  due  rather  to 
the  contusion  than  to  the  fracture. 

Paihology^  Seat^  Direction,  etc.  —  Of  incomplete  fractures  of  the 
scapula,  I  have  already  mentioned  that  I  have  seen  one  example. 

Malgaigne  thinks  that  he  has  seen  one  case  of  incomplete  fracture, 
i^hieh  occurred  in  a  man  who  was  injured  by  the  fall  of  a  heavy  block 
of  stone  upon  his  back ;  but  as  the  patient  recovered,  his  diagnosis 
must  remain  doubtful.     I  know  of  no  other  recorded  examples. 

Complete  fractures  occur  most  often  below  the  spine,  and  they  are 
generally  oblique  or  transverse,  sometimes  nearly  longitudinal. 

Fractures  involving  the  spine  are  noticed  occasionally;  but  I  am 
viot  aware  that  any  one  has  ever  seen  a  specimen  of  a  fracture  of  the 
9pine  alone,  although  many  surgeons  have 
spoken  of  them.  ^®-  ^• 

I  have  mentioned  one  example  of  a  frac- 
"^ure  of  the  posterior  angle  as  being  in  the 
<:?abinet  of  Dr.  Mutter,  of  Philadelphia, 
^falgaigne  seems  to  doubt  its  existence, 
l3ut  speaks  of  it  as  a  fracture  which  sur- 
^^eons  have  "  imagined.'' 

CXjcasionally  the  bone  is  broken  into 
niore  than  two  fragments. 

As  a  result  of  the  fracture  there  is  usu- 
«^lly  more  or  less  displacement ;  generally, 
i  f  the  fracture  is  below  the  spine  and  trans- 
'Verse,  and  especially  if  its  direction  is  ob- 
lique from  before  backwards  and  down- 
^^vards,  the  inferior  fragment  is  displaced 

forwards,  or  forwards  and  upwards,  by  the  ^^^^^^^^  ^^  ^,^  ^^  ^^^  ^^^,^^ 
Jetton  of  the  serratus  major  anticus,  or  of  procewof  the  wapuia. 

t:he  teres  major,  while  the  superior  frag- 
ment is  inclined  to  fall  backwards,  and  sometimes  it  is  carried  upwards 
^nd  backwanls,  following  the  action  of  the  rhomboideus  major. 

In  cases  of  comminuted  fractures,  and  occasionally  in  simple  frao- 
"tures,  the  direction  of  the  displacement  is  reversed,  or  alt<)^tV\fiit 
changed,  so  that  the  \ower  fragment,  instead  of  being  in  froiv\./\s>o^ 
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hind  the  upper  fmgnieiit ;  and  instead  of  overlapping,  the  two  fragments 
are  more  or  less  drawn  astnider.  Tlie^e  are  deviations  winch  are  not 
easily  explaioeil,  but  wliieli  depen<l,  perhaps,  rather  apon  the  direelion 
of  the  blow  than  upon  tlie  action  of  tlie  muscles. 

In  a  few  atses  tliere  h  no  displacement  in  any  direction,  although 
the  crepitus  with  mobility  sufficiently  demonstrate  the  existenco  of 
fracture. 

Prof/mmft. — Tf  displacement  actually  Iul-s  taken  place,  it  will  be  fouuj 
very  difficult,  as  we  shall  see  when  wc  come  to  consider  the  treatmentjl 
to  hold  the  fragments  in  apposition  until  a  cure  is  completetl ;  so  that 
they  are  pretty  certain  to  unite  Avith  a  degree  of  overlapping,  or  other 
irregularity. 

Lon.^dale,  Lizars,  Clielins,  Xclaton,  Gibson,  Malgaigne,  and  otliers 
have  spoken  of  the  difficulty  or  impossibility  generally  of  keeping 
these  fragments  in  place.  N^laton  and  MalgaigMe*  indeed,  (.*ouf€!Ss  that 
th  ey  h  a  ve  never  s  ii  cceer  1  cd  ;  G  i  bson  d  cc  1  a  res  that  it  is  sea  ri*e  I  y  possi  b  1  e ; 
while  Chelius  affirms  that  if  the  fracture  is  near  the  angle,  the  cure  is 
always  et!ccted  with  some  tlcfonalty. 

But  tlien  it  is  not  probable  that  the  patient  will  ever  snfler  any  seri- 
ous iueouvenience  from  llns  irregular  union  of  the  fragments,  einee  the 
perfection  of  its  function  de[>ends  less  uijou  any  given  form  or  size  than 
in  the  case  of  abnost  any  other  large  bone;  and  if,  as  has  been  observed 
by  Lonsdale,  the  free  use  of  the  arm  is  not  reeovcrcfl  for  some  time,  or 
if,  as  htts  been  noticed  by  B.  Bell,  a  j>crmanent  stitfncss  results,  the^^e 
should  be  regarded  as  due  to  the  injury  whieli  those  m useless  hav« 
sulfcred  ^vhieh  cnvelo|)  the  scajiuln,  or  to  some  injury  of  the  ligament 
aud  muscle^s  which  surround  the  shoulder-joint. 

In  some  few  examples  upon  record,  the  bone  has  been  so  comminu- 
teil,  and  the  soft  parts  adjacent  so  much  injnre^l,  that  suppuration  and 
necrosis  have  ensued.  Aud  in  one  ease  of  guuslmt  fracture  of  the  scap- 
ula, attended  with  muiJi  coinrnirmtiou,  and  resulting  in  necrosis,  I 
have  lia<l  occasion  to  remove  the  entire  scapula. 

Treatment — In  the  treatment  of  this  fracture,  the  first  object  with  all 
surgeons  has  bei^u  to  restore  the  fragments  to  place,  and  tliis  they  have 
chiefly  sought  to  accomplish  by  position ;  after  which  they  have  eudeav- 
oreil  to  immobilize  the  iragmeiits  by  baudiige.^,  etc. 

In  seeking  to  accomplish  the  first  indication,  they  have  plat*ed  the 
shoulder  and  arm  in  a  great  variety  of  postures.  Ne^irly  all  seem  to 
have  regard eil  it  as  of  some  im[Mjrtance  that  the  shoulder  should  be 
elevated,  so  as  to  relax  the  nuisi'les  attached  to  the  upper  aud  back  part 
of  the  S(!npula,  and  thus  permit  the  upj>er  fragment  to  fiill  downwartls 
and  forwards. 

If  we  confine  our  remarks  first  to  fractui*es  tlirough  the  bo<ly,  and  do 
not  include  fractures  of  tiie  inPerii>r  angle,  this  indication  is  the  *»nly 
one  wliich  Nclaton  and  Mayor  have  sought  to  accom|tlisli,  and  fur  this 
purpose  tliey  employ  a  simple  sliug;  while  Amt^bury,  Liston,  Lons- 
dale, 8.  Cooper,  South,  8key,  Miller,  Pirrie,  have  addetl  to  tlie  sltng  a 
bandage  or  roller,  which  is  made  to  inclose  snugly  tl»e  body  and  arm. 

Krichsen  us€*s  the  iHjdy  bantlage  ahuie,  as  in  fractures  of  the  ribs, 
while  JJ.  Cooper,  Lizars^  and  Tavern ier  employ  a  bandage  which  iti- 
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doses  not  only  the  body,  but  also  the  arm ;  neither  of  these  last-men- 
tioned surgeons  recommends  a  sling,  or  any  other  means  to  elevate  the 
arm. 

Johannes  de  Gorter  advises  that  a  sling  shall  be  used,  but  that  the 
elbow  shall  be  lifted  away  from  the  side  of  the  body,  so  as  to  relax  the 
deltoid.  Chelius  and  Desault  recommend  the  same  position,  but  with 
the  addition  of  an  axillary  pad,  whose  apex  shall  be  directed  upwards, 
secured  in  place  with  appropriate  bandages. 

Pierre  d'Argelata  used  also  an  axillary  pad,  but  instead  of  a  wedge 
he  recommends!  a  simple  roll;  and  insteaa  of  lifting  the  elbow  away 
from  the  body,  he  directed  that  the  elbow  should  be  secured  against  the 
side,  making  use  of  the  axillary  roll  as  a  fulcrum. 

Petit  and  Heister  advised  that  the  elbow  and  forearm  should  be  car- 
ried forwards  upon  the  front  of  the  chest,  and  secured  in  this  position. 

In  the  treatment  of  no  other  fracture  perhaps  have  surgeons  differed 
more  widely  as  to  the  indications  than  in  this,  since,  as  we  have  seen, 
some  recommend  the  elbow  to  be  carried  from  the  body,  and  some  that 
it  shall  be  made  to  approach  the  body;  one  directs  that  the  elbow  shall 
foil  perpendicularly  beside  the  chest,  a  second  prefers  that  it  shall  be 
carried  a  little  back,  and  a  third  that  it  shall  be  brought  well  forwards. 
In  one  thing  alone  have  they  nearly  all  agreed,  namely,  that  the  elbow 
shall  be  lifted;  and  generally  also  it  has  been  recommended  that  the  arm, 
forearm,  and  body  shall  be  confined  by  sufficient  bandages  to  insure 
quietude.  It  might  be  proper  to  conclude,  therefore,  that  the  sling  and 
bandage  constitute  all  of  the  apparatus  which  is  necessary  or  useful ; 
and  that  it  is  relatively  unimportant  whether  the  elbow  is  near  or  re- 
mote from  the  l)ody,  or  whether  it  is  in  front  of,  or  behind,  or  beside 
the  chest. 

Such,  indeed,  is  the  conclusion  to  which  we  have  ourselves  arrived; 
yet  if,  in  relation  to  the  position  of  the  elbow,  a  choice  were  to  be  ex- 
pressed, we  would  give  the  preference  to  that  in  which  the  arm  is  laid 
vertically  beside  the  body,  or,  perhaps,  with  the  elbow  a  little  inclined 
backwards,  so  as  to  relax  as  completely  as  possible  the  teres  major. 

It  is  quite  probable,  however,  that  no  single  position  will  be  found 
of  universal  application;  and  perhaps  it  would  be  more  safe  to  advise 
the  surgeon  in  any  given  case  first  to  reduce  the  fragments  as  com- 
pletely as  possible  by  manipulation,  and  then  to  place  the  arm  in  such 
a  position  as,  upon  careful  experiment  in  this  particular  instance,  he 
shall  find  enables  him  to  best  retain  them  in  place. 

If,  however,  the  fracture  is  such  as  to  have  separated  the  inferior 
angle  from  the  body,  it  will  be  well  to  follow  the  advice  of  Boyer  and 
of  others,  and  to  place  a  compress  in  front  of  the  inferior  angle,  to  resist 
the  greater  tendency  to  displacement  in  this  direction.  This  compress 
will  more  effectually  accomplish  this  indication  if  the  roller  with  which 
it  is  secured  to  the  body,  and  with  which  we  seek  to  immobilize  the 
scapula  and  chest,  is  turned  from  before  backwards,  or  in  a  direction 
of  antagonism  to  the  action  of  the  muscles  which  produce  the  dis- 
placement. 

Desault,  with  Chelius  and  Bransby  Cooper,  has  recommended  also, 
in  the  case  of  a  fracture  through  the  angle,  that  the  forearm  should  \a^ 
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acutely  flexed  upon  the  arm,  and  that  the  band  should  be  plac<?d  in 

frrnit  of  the  chest,  upon  the  .^ouiid  .shoulder,  a  jiosition  which  18  always 
irksome,  and  sonietiuie^  iiisup[)oi'table,  and  which  does  not  otler  in  anj 
ORse  sufficient  advantiiges  to  render  it  worthy  of  a  trial, 

i  2.  Fractures  of  the  Neck  of  the  Scapula. 

If  by  the  "neck'*  of  flic  scapula  sui^oOvS  mean  that  slightly  con- 
stricted portion  of  this  bone  which  is  situated  at  the  ba^e  of  the  glenoid 
cavity — and  it  is  to  this  portion,  we  believe,  that  anatomists  have  gen- 
erally applied  tlie  term  '*  neck  "  (w^e  will  take  the  liberty  of  calling  thi> 
the  ^* anatomical'^  neck) — then  its  fracture  is  certainly  very  rare,  In- 
deefl,  the  existence  of  this  fracture^  uucomplicated  with  a  comininutefl 
fnicture  of  the  glenoid  cavity,  is  denied  by  Sir  Astley  Cooper,  Souths 
Ertchseu,  and  others.  Mr.  S<juth  says  thet^  is  no  sucli  specimen  in 
any  of  the  museums  in  London;  and  I  liave  not  been  able  to  find  one 
in  any  of  the  American  cabinets.  Dr.  Valentine  Mott  has  said  to  me 
that  he  had  never  seen  a  specimen ^  and  that  iu  the  natunil  condition  of 
the  bone  he  regards  its  occurrence  tis  impossible.  Such,  I  confcsss,  also, 
is  my  own  conviction. 

rf,  however,  it  is  intended,  in  speaking  of  fractures  of  the  nec»k  of 
the  sciipula,  to  refer,  as  Sir  Astk\v  CVKjper  has  done,  only  to  fmcturcs 
extending  through  tl»e  semilunur  notch,  behind  the  root  of  the  coracoic* 
process  ('^surgic^al  '■  neck),  then  its  existence  is  certain  ;  yet  I  he  frac-* 
ture  is  not  ooramon.     Duverney  has  I'eport^d  one  example,  the  exist- 
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Comminulod  fhicture  of  the  glenoid 
cavity. 


Frauture  of  Ibo  neck  of  lb**  acjifttiU;  acccutttnjt  to 
Sir  AsUey  Goopi«r. 


enoe  of  which  he  established  by  a  dissection.     The  coracoid  pi'ocesa'^ 
was  broken  at  the  same  time,  but  the  fracture  through  the  surgical 
neck  ^vas  distinct  frotn  tins;  and  Sir  Astley  lias  recordc»d  three  ex- 
amples in  W'hich  the  diagnasis  w^as  very  clearly  made  out,  yet  not  actu- 
ally proven  by  ao  autopsy. 
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In  Holmes's  Surgery  it  is  stated  that  there  is  one  specimen  in  the 
museum  of  Guy's  Hospital ;  another,  in  which  repair  has  taken  place, 
in  the  museum  of  the  Royal  College  of  Surgeons;  and  the  writer  re- 
fers, also,  to  the  case  reported  by  Duverney  in  1751.* 

Perhaps  some  of  the  cases,  diagnosed  during  the  life  of  the  patient 
as  fractures  of  the  neck  of  the  scapula,  were  fractures  of  the  lower  or 
anterior  lip  of  the  glenoid  cavity ;  but  I  have  never  found  such  a 
specimen  in  any  collection  of  bones  which  I  have  yet  examined,  and 
it  must  be  admitted  to  be  exceedingly  rare. 

Symptoms. — Sir  Astley  Cooper  justly  remarks  that  "  the  degree  of 
deformity  produced  by  a  fracture  of  the  surgical  neck  of  the  scapula 
depends  upon  the  extent  of  laceration  of  a  ligament  which  passes  from 
the  under  part  of  the  spine  of  the  scapula  to  tiie  glenoid  cavity.  If  this 
be  torn  "  (and  to  this  we  ought  to  add  the  ligaments  passing  from  the 
coracoid  process  to  the  clavicle  and  acromion  process — coraco-clavicu- 
lar  and  coraco-acromial),  "  the  glenoid  cavity  and  the  head  of  the  os 
humeri  fall  deeply  into  the  axilla,  but  the  displacement  is  much  less  if 
thus  remains  whole." 

The  usual  signs  are,  a  depression  under  the  acromion  process,  the 
same  as  in  dislocation  of  the  head  of  the  humerus  downwards,  but  not 
so  deep;  the  head  of  the  humerus  felt,  perhaps,  in  the  axilla;  crepitus, 
and  the  immediate  recurrence  of  the  displacement  whenever,  after  the 
reduction  has  been  fairly  accomplished,  the  arm  is  left  unsupported. 
The  crepitus  is  best  discovered  by  resting  one  hand  upon  the  top  of 
the  shoulder  in  such  a  manner  as  that  a  finger  shall  touch  the  point  of 
the  process,  while  the  arm  is  rotated  and  moved  up  and  down  by  the 
opposite  hand.  It  may  also  be  easily  ascertained  that  the  coracoid 
process  moves  with  the  humerus  instead  of  the  scapula.  Occasionally 
the  accident  is  accompanied  with  paralysis  of  the  arm,  from  pressure 
upon  the  axillary  nerves;  and  a  rupture  of  the  axillary  artery  is  also 
mentioned  by  Dugas.* 

Treatment, — The  indications  of  treatment  are  three,  namely,  to  carry 
the  head  of  the  humerus,  with  the  glenoid  cavity,  etc.,  up,  to  carry  it 
out,  and  to  confine  the  body  of  the  scapula.  The  first  is  accomplished 
by  a  sling,  the  second  by  a  pad  in  the  axilla,  and  the  third  by  a  broad 
roller  carried  repeatedly  around  the  arm  and  chest  and  acrass  the 
shoulder.  In  short,  the  treatment  is  essentially  the  same  as  that  which 
we  have  recommended  for  a  broken  clavicle. 


i  3.  Fractures  of  the  Acromion  Process. 

Examples  of  fracture  of  the  acromion  process  have  been  reported 
by  Duverney,  Biehat,  Avrard,  A.  Cooper,  Desault,  Sanson,  N^laton, 
Malgaigne,  West,^  Brainard,*  Stephen  Smith,  and   others.      I  have 

*  Holmes's  Surgery,  vol.  ii,  p.  776,  Amer.  ed.,  1870. 

'  Remarks  on  Frac.  of  Scapula,  by  L.  A.  Dugas,  Georgia.     Amer.  Journ.  Med. 
Sci  ,  Jan.  1858 

»  We«l,  Penin.  Journ.  of  Med.,  vol.  v,  p.  264. 

*  Brainard,  Best.  Med.  and  Surg.  Journ.,  vol.  xxxi,  p.  601. 
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mvf^eir  reported   throe  examples  ;^  aud  one  more  example  has  come 
under  my  notice  since  the  date  of  tiiat  report. 

In  the  ease  seen  by  Cooper  it  entered  the  articulation  of  the  clavicle, 
and  produced  at  the  f^anie  nioment  a  di.slfR-ation.  Mal^aigne  sa\^  5t 
ocelli's  pjenerally  farther  up,  and  ]M)sterior  to  the  attaclmients  of  the 
clavicle,  **  near  the  junction  of  the  diaphysis  with  the  epiphysis,**  and 
that  the  fnicturc  is  in  most  eases  transverse  and  vertical ;  but  N^latoti 
saw  a  ca^e  in  which  the  fracture  was  oblique.  In  the  ca^^e  reported  by 
C  West,  of  Hager-stown,  Mch,  the  fracture  Wius  through  the  base  of 
the  process.  In  two  of  tlie  examph?s  seen  by  me  the  fracture  was  in 
front  of  the  claviele;  in  the  third,  occai^ioned  by  the  fall  of  a  barrel  of 
flour  n[H in  the  shoulder,  the  fracture  oct^urred  at  the  acromio'chivicnlar 
articulation,  and  was  accompanied  with  an  upward  dislocation  of  the 
outer  end  of  the  clavicle  ;  and  in  the  fourth  tlie  fracture  occurred  at  the 
same  pointj  but  there  was  ncitlier  displaccmeut  of  the  clavicle  f»r  of  the 
process,  the  fracture  being  only  n'cognizetl  by  the  crepitus  and  motion, 

Tliere  is  some  reason  to  Ix^lieve,  I  tliiidv,  that  a  true  fracture  of  the 
acromion  process  is  nujch  niore  rare  tliaii  surgeons  have  supposed, 
and  that  in  a  considerable  number  of  the  cases  reported  there  was 
merely  a  separation  of  the  epiphysis ;  the  bony  union  having  never 
been  c^^mpleted.  If  sucli  fractures  or  separations  occurred  only  in 
children  very  little  doubt  uiiglit  remain  as  to  the  gcnend  character  of 
the  accident ;  but  the  specimens  which  I  iiave  found  in  the  museums, 
and  the  casc^  reported  in  the  b(»oks,  have  lH?en  mostly  from  adults.  It 
18  more  difficult,  tliereforCj  to  suppose  these  to  be  examples  of  separa- 
tion of  epiphyses,  but  I  am  inclined  to  think  that  in  a  majority  of 
instances  such  h^is  been  the  fact*  It  is  veiy  probable,  also,  that  in  the 
case  of  many  of  the  specimens  found  in  the  museums,  called  fractures, 
the  histories  of  which  are  unknown,  they  were  united  originally  by 
cartilage,  and  that  in  the  prwess  of  boilings  or  of  maceration^  the  dis* 
junction  has  bet3n  completed.  The  narrow  crest  of  elevated  bone 
which  frequently  surroumls  tfie  process  at  the  [xunt  of  separation,  and 
w^hich  Malgaigne  may  have  mistaken  for  callus,  is  fountl  upon  very 
many  examples  of  undoubted  epiphyseal  separations  which  I  have  ex- 
amined ;  and  this  circumstance,  no  doubt,  has  tended  to  strengthen  the 
suspicion  that  these  were  cases  of  fracture. 

This  opinion  is  contirraed  by  the  remark  of  Mr.  Fergusson,  that  a 
fracture  of  this  procc^ss  is  an  accident  *S>f  rare  occurrence,"  '*I  have 
dissected,"  he  adds,  **a  number  of  examples  of  apparent  fmcture  of  the 
end  of  this  proccKs;  but  in  such  instanees  it  is  doubtful  if  the  movable 
portion  had  ever  l>een  fixed  to  the  rest  of  the  bone,"  Dr.  Jacksim  says 
there  are  four  specimens  in  the  museum  of  tiie  Massachusetts  Medicnl 
College,  and  in  the  nuiseum  of  the  Boston  Society  for  Medical  Im- 
provement, which  might  easily  be  mistaken  for  fmctures,  but  which 
only  illustrate  to  how  late  a  period  the  bony  union  is  sometimes  de- 
layed. In  one  specimen  the  patient  could  nut  have  Ixn^n  less  than  fort 
years  of  age;  **  the  acromial  process  of  each  scapula  w%^  fully  forme 
but  having  no  bony  union  whatever  with  the  boue  itself.  The  union 
was  ligamentous,  but  strong  and  close." 

*  Report  on  Defonnitiea, 
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To  the  same  class  belong  several  specimens  in  my  own  collection ; 
specimens  163  and  997  in  Dr.  March's  collection;  707  in  the  Albany 
Coll^  collection ;  two  specimens  in  the  Mutter,  and  one  in  the  Jeffer- 
son Medical  College  museums. 

I  wish  to  mention,  also,  that  in  the  case  of  my  own  specimens  of 
epiphyseal  separation,  as  well  as  most  of  the  specimens  which  I  have 
examined,  the  ends  of  the  fragments  were  closed  with  a  compact  bony 
tissue. 

The  mode  of  development  of  the  scapula  will  explain  these  cases. 
The  scapula  is  formed  from  seven  centres ;  namely,  one  for  the  body, 
one  for  its  posterior  border,  one  for  its  inferior  border,  two  for  the 
acromion  process,  and  two  for  the  coraeoid.     Ossification  of  the  body 


Fio.  63. 


Scapula,  with  epiphyses.    (From  Gray.) 

exists  to  a  certain  extent  at  or  near  the  period  of  birth.  It  commences 
in  one  of  the  centres  of  the  coraeoid  process,  about  one  year  after  birth, 
and  unites  to  the  body  at  about  the  fifteenth  year.  All  the  other 
centres  remain  cartilaginous  until  from  the  fifteenth  to  the  seventeenth 
year,  when  ossification  commences,  and  is  completed  by  a  common 
union  among  all  parts,  usually  between  the  twenty -second  and  twenty- 
fifth  years. 

No  doubt,  however,  a  fracture  of  this  process  does  occaaxonaWy  Xak^ 

16 
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place.  In  addition  to  my  owu,  I  have  already  mentioned  several  other 
examples,  some  of  wluch  have  been  coiifirnved  by  dissection^  and  in  the 
case  mentioned  hy  Stephen  Smitli,  an  autopsy,  made  three  weeks  after 
the  accident,  Jahowed  a  fWicture  wit!i<^tit  displacement,  the  periosteum 
covering  its  upper  snriace  not  being  torn  ;  the  fragment  could  be  turned 
back  as  npon  a  hinge. 

Prof/nosw. — Tlie  process  generally  unites  with  a  slight  downward 
displaeement.  This  oeeuiTed  in  at  least  two  of  the  examples  seen  by 
me ;  but  in  sueh  eases  the  motions  of  the  arm  are  not  in  consequence 
much,  if  at  all,  impaired  ;  unless,  indee<l,  it  is  s^J  much  depressed  as  to 
interfere  with  the  upward  movements  of  tlje  arm  ;  a  result  which 
Heister  erroneously  suppose*!  was  inevitable. 

Sir  Astley  Cooper  says  that  a  true  bony  union  is  rare  id  these  fmc- 
tures,  ami  that  there  generally  results  a  false  joint,  the  fragments 
uniting  by  a  librnus  tissue;  but  sometimes  the  surfaces,  instead  of 
uniting  either  by  bone  or  ligament,  become  |K)lishefJ,  and  even  ebur- 
nated. 

Malgaigne  has  noticed,  ako,  in  a  specimen  contained  in  the  Dnpuy« 
tren  museum,  a  liypertrophy  of  the  lower  fragment,  this  portion  having 
a  diameter  nearly  twice  as  great  as  that  of  the  portion  from  which  it 
was  detached, 

Sj/mphttm. — Wliere  no  displaeement  exists,  the  diagnosis  must  always 
be  ditlicult,  if  not  impossible.  In  such  a  case  we  could  only  be  in- 
structed by  the  manner  in  which  the  injury  had  been  receivetl,  by  the 
contusion,  and  by  tlic  presence  of  mobility  or  crepitus. 

In  examples  attended  with  displaeement,  if  no  swelling  is  present, 
the  iinger  carried  along  the  spine  of  the  scapula  to  its  extremity^  will 
easily  detect  the  fracture  by  the  abrupt  termination  of  the  process,  or 
by  the  presi'nce  of  a  tissnre,  or  a  depnission  ;  but  iis  to  tlie  otiier  symp- 
t<3ms,  they  must  depeuil  very  mucli  upon  the  point  at  which  the  frac- 
ture has  taken  plat^.  If  in  front  of  the  aeromio-elavieular  articulation, 
the  |)ositiou  of  the  arm  in  its  relations  to  the  body  will  not  be  changed  ; 
but  if  the  fracture  is  through  the  articulation,  aud  a  disloc^ition  of  the 
clavicle  results,  or  if  it  is  behind  the  acromio-clavicular  articulation, 
the  arm,  having  in  eitlier  case  lost  the  support  of  the  clavicle,  will 
assume  the  same  position  that  it  does  in  a  i"ra<;turc  of  the  clavicle;  that 
is,  the  shoulder  will  fall  dovvuwardsj  inwards,  and  tbrwardsi. 

Treiifment — If  the  fracture  has  taken  {datre  in  front  of  the  acromio- 
clavicular articulation,  no  doubt  the  niost  rational  plan  of  treatment, 
if  one  aims  at  the  accomplish  merit  of  a  perfect  l>ony  union,  is  that 
recommended  by  I>elpech  ;  that  is,  placing  the  patient  in  hnl,  u|K>n  his 
back,  and  carry iJig  the  arm  out  from  the  UmIv  nearly  to  a  right  angle; 
since  by  this  met  hot  I  the  fnigment  is  not  otdy  lifted,  but  the  deltoid 
muscle  is  relaxed,  and,  consequently,  the  fragment  is  no  longer  forcibly 
drawn  away  fnmi  the  spine  of  the  scapula.  If,  therefore,  the  patient 
will  submit  to  this  treatment  for  a  sufficient  length  of  time,  the  union 
must  be  accompIisliLHl  with  the  least  p<jssible  amount  of  disjdaoement. 
But  in  the  case  of  a  fracture  of  the  acromion  process  at  the  point  indi- 
cated, only  a  few  libres  of  tlie  deltoid  muscle  ai'e  attached  to  the  frag- 
ment which  hm  been  broken  off,  and  consequently,  even  in  case  no  union 
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took  place,  the  muscular  power  of  the  arm  could  not  be  appreciably 
impaired.  Nor  would  a  slight  falling  or  depression  of  the  fragment 
cause  any  embarrassment  to  the  motions  of  the  shoulder-joint. 

For  these  reasons  it  is  scarcely  worth  while  to  do  anything  more,  in  a 
great  majority  of  cases,  than  to  place  in  the  axilla  a  pretty  heavy  wedge- 
shaped  pad,  with  its  a|)ex  upwards,  and  then  secure  the  arm  to  the 
side  with  a  sling  and  roller,  the  same  as  in  the  case  of  a  fracture  of  the 
clavicle. 

If,  however,  the  fracture  has  taken  place  at  or  behind  the  junction 
of  the  clavicle  with  the  process,  the  indications  of  treatment  will  be,  in 
all  respects,  the  same  as  in  the  case  of  a  fracture  of  the  clavicle. 

{  4.  Fractures  of  the  Coracoid  Process. 

"The  coracoid  process,"  says  Mr.  Lizars,  "  is  said  to  be  broken  off, 
but  this  I  question  very  much;  it  must  be  along  with  the  glenoid 
cavity,  or  there  must  be  a  fracture  of  the  neek  of  the  scapula." 

Dr.  Neill,  of  Philadelphia,  has  in  his  cabinet  a  specimen  of  separa- 
tion of  this  process  at  about  one  inch  from  its  extremity.  The  line  of 
separation  is  somewhat  irregular;  there  is  no  callus,  but  it  is  united 
to  the  upper  portion  by  a  dried  tissue,  half  an  inch  in  length,  and  con- 
tinuous with  the  periosteum.  This  has  been  regarded  as  an  example 
of  fracture ;  but  although  the  scapula  is  large,  and  evidently  belongs  to 
an  adult,  the  fact  that  the  acromion  process  is  not  yet  united  by  bone 
renders  it  probable  that  this,  also,  is  an  epiphyseal  separation.  Prof. 
Charles  Gibson,  of  Richmond,  Ya.,  has  informed  me  also  that  he  has 
in  his  cabinet  a  dried  specimen,  from  an  adult,  which  has  been  broken 
obliquely  near  the  end,  but  which  is  now  united  by  a  ligamentous  or 
fibrous  tissue  of  one  line  and  a  half  in  length.  The  fragment  is  dis- 
placed a  little  forwards  as  well  as  downwards.  Reuben  D.  Mussey, 
of  Cincinnati,  possessed  a  very  remarkable  and  conclusive  example  of 
this  fracture.  The  humerus  is  dislocated  forwards,  the  head  and  neck 
being  firmly  united  to  the  neck  and  venter  of  the  scapula,  while  at  the 
same  time  the  coracoid  process  is  broken  and  displaced.  Dr.  Jackson, 
of  Boston,  says  that  specimen  No.  453  in  the  museum  of  the  Massa- 
chusetts Medical  College  seems  clearly  to  have  been  a  fracture  involv- 
ing the  base  of  the  coracoid  process,  and  which,  having  taken  place 
somewhere  within  a  year  of  the  death  of  the  person,  had  become  united 
by  bone,  and  that  just  before  death  the  process  had  broken  off,  and  so 
completely,  as  to  involve  a  portion  of  the  glenoid  cavity.* 

Bransby  Cooper  relates  a  case  of  fracture  through  the  base,  which 
afler  eight  weeks,  when  the  patient  died,  was  found  to  be  united  by  a 
ligament.  The  acromion  process  was  broken  at  the  same  time,  and 
had  united  in  the  same  manner.  The  head  of  the  humerus  was  also 
broken  and  partly  united.^  One  example  is  said  to  have  occurred  in 
the  practice  of  Dr.  Arnott,  at  the  Middlesex  Hospital,  London,  in 
consequence  of  which  the  patient  died,  when  a  dissection  disclosed  the 


*  The  author's  Report  on  Doformities,  op.  cit. 

'  B.  Cooper,  edition  of  2Sir  Astley  on  Ffhc.  and  Disloc,  Amer.  ed.,  p.  380. 
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Fig.  64. 


true  natiirt*  of  th<?  aceideiit,*  Mr.  South  has  also  reported  a  caseresem- 
blitijL^  8ome\vIiat  Miistifv'K,  but  much  more  complic-ixted*  The  hmuerng 
was  partially  disloeateil  forwards,  the  chivicle,  acromion  process,  and 
the  olwrauoii  were  broken  as  well  as  the  comcoid  process,  Keilher 
the  tract ure  of  the  clavicle  nor  of  the  coraroid  prorcs,^  was  made  out 
until  after  the  patient  died,  which  was  on  the  fourth  day ;  the  fiict  *>f 
the  existence  of  these  fracture;^  being  then  ascertained  hy  dissection.* 
Hohiies  ha'*  reported  a  caso.^  Erichscn  says  there  is  in  the  museum  of 
the  University  College  a  preparation  showing  a  fracture  at  the  ba^^e  of 
this  process,  the  line  of  fmcture  extencliug  across  the  glenoid  cavity.* 
Duverney,  Boyer,  an<l  Malgaigne  have  also  reported  four  additional 
examples,  confirmed  by  dissections,* 

The  existence  of  this  form  of  fracture,  estabHshed  by  at  least  nine 
or  ten  disset^tions,  can  no  longer  be  denied;  yet  it  is  usually  acconi- 
paniwl  with  serious  complications,  such  as  must  in  most  cases  prove 

fatal.     In  the  only  two  causes,  how- 
ever, in  whit-'h  I  have  had  rcas4m  to 
l>elieve  that  I   had  to  deal  with  a 
fracture  of  this  kind,  the  symptoms 
and  termination  were  less  grave,  al- 
though <licy  were  both  complicated 
_,         with  an  upward  dislocation   of  the 
V         outer  end  of  tlic  clavicle.    A  gentle- 
man   residing    in    the   country   wajs 
struck  hy  a  lioaivl  which  fell  e«ige- 
wise  upon  his  shoulder.     The  frac- 
ture of  the  coracoid  process  does  not 
seem  to  have  been  recognized  by  his 
<  /y/     *  surgeon*    An  apparatus  was  applied 

to  retain  the  ckivi(*Ie   in  its   place, 
Fracture  of  the  coracoid  process.  but   after   three   niouths,   when   he 

cane<l  upon  me,  it  still  remained 
displaced  as  at  first.  During  all  of  this  tinje  the  apparatus  had  been 
steadily  kept  on.  On  laying  off  the  dre^^^sing,  I  discovered  that  the 
coracoid  proct^ss  was  detached,  olKwing  constantly  the  movements  of 
the  head  of  the  humerus,  hut  being  not  at  all  subject  to  the  movcmenti^ 
of  the  scapula.  Some  months  later  I  cxaiinncd  the  arm  again,  and 
f^>und  the  parts  in  the  same  condition  as  befbiv,  but  the  functionii  of 
the  arm  were  not  impaired,  A  girl  Wiis  ad  tu  it  ted  to  Bel  lev  ue  Hospital 
1TI  Novend)er,  1808,  having  fallen  upon  tier  left  shoulder,  and  having 
sustained  a  complete  luxation  of  the  acromial  end  of  the  clavicle,  u|>- 
wards  and  outwards.  Upon  cureful  examination,  a  fracture  of  the 
coracoid  process  was  also  diagnosticated,  indicated  by  both 
and  crepitus. 


^5^ 


.  n 


'  Smith,  LtmcL  Mcd.^Chir.  Rev,,  18*0,  vol,  xxxii,  new  f*?rv<?&»  p 
»  Holmes,  Med.-Chir  Trnns.,  vol.  xli,  p.  447. 
*  Erii'hfcn,  SurjE^ery,  p,  207. 
'  Mulgtitgnef  op.  cit.|  p.  512. 
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Tt  has  been  generally  stated  that  when  this  process  is  broken  off,  it 
will  be  carried  downwards  by  the  united  action  of  the  pectoralis  minor, 
the  short  head  of  the  biceps,  and  the  coraco-brachialis  muscles;  but 
this  will  depend  upon  whether  the  coraco-clavicular  ligaments  are  rup- 
tured also;  a  circumstance  which  is  not  very  likely  to  occur,  at  least 
to  any  great  extent ;  and  in  fact  not  one  of  the  well-attested  examples 
of  this  fracture  has  ever  been  accompanied  with  any  considerable  dis- 
placement in  this  direction. 

TrecUment. — In  a  case  of  simple  fracture  of  the  process,  unattended 
with  any  other  lesions,  it  has  been  recommended  to  place  the  arm  in  a 
siing,  with  the  elbow  advanced  as  much  as  possible  upon  the  front  of 
the  chest,  as  by  this  position  we  relax  somewhat  all  of  the  three  mus- 
cles having  attachments  to  this  process,  and  then  to  confine  the  scapula 
by  a  few  turns  of  a  roller.  It  is  not  probable,  however,  that  by  these 
measures  we  should  accomplish  enough  to  justify  their  continuance  if 
they  were  found  to  be  painful,  or  even  exceedingly  irksome.  Patients 
under  my  observation  have  generally  complained  very  much  of  the  pain 
and  discomfort  attending  this  position  of  extreme  flexion  of  the  arm 
and  forearm,  first  employed  by  Velpeau  for  fractures  of  the  clavicle. 
Moreover,  1  do  not  think  the  fragments  are  generally  displaced;  and  if 
they  were,  and  the  final  union  were  to  be  accomplished  solely  by  liga- 
ment, I  think  the  usefulness  of  the  arm  would  not  be  at  all  impaired. 
Such,  at  least,  has  been  my  experience  in  the  two  cases  above  recorded, 
and  in  both  of  which  no  bony  union  occurred. 

In  the  graver  forms  of  the  accident,  where  other  bones  about  the 
shoulder  are  broken  or  dislocated,  which,  as  we  have  seen,  constitute 
the  larger  proportion  of  the  whole  numl)er,  the  treatment  must  gener- 
ally have  little  or  no  regard  to  this  particular  injury. 


CHAPTER  XX. 

FRACTURES  OF  THE  HUMERUS. 

It  is  not  sufficient  to  consider  fractures  of  this  bone  as  occurring 
through  the  shaft  and  its  two  extremities,  as  some  systematic  writers 
have  done;  since  u|>on  this  simple  arrangement  it  is  impossible  to  base 
a  natural  division  of  their  causes,  symptoms,  prognosis,  and  treatment. 

We  shall  find  it  necessary  to  consider — 

1.  Fractures  of  the  head  and  anatomical  neck.  (Intra-capsular ; 
non-impacted  and  impacted.) 

2.  Fractures  through  the  tubercles.  (Extra-capsular ;  non-impacted 
and  impacted.) 

3.  Longitudinal  fractures  of  the  head  and  neck,  or  splitting  off  of 
the  greater  tubercle. 

4.  Fractures  of  the  surgical  neck.  (Including  separations  at  the  upper 
epiphysis.) 
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5.  Fractures  through  the  body  of  the  f^haft,     (Shaft  helow  the  sil 
cal  neek  and  above  the  base  of  the  eondylei!,) 

6*  Frartures  at  the  base  of  the  condyles.  (Including  separation  at 
the  lower  epiphys?is.) 

7,  Fractures  at  tlie  base,  complicated  with  fractures  between  the  con- 
dyles, extending  into  the  joint. 

8*   Fractures  or  separations  of  the  internal  epicondyle. 

9.  Fmctiires  or  separations  of  the  external  epicondyle. 

10.  Fractures  of  the  infernal  condyle. 

11.  Fractures  of  the  external  condyle. 

Of  153  fractures  of  the  humerus  examined  and  recorded  by  me,  4i 
occurred  through  the  upper  third,  31  through  the  middle  third,  and  80 
through  the  lower  third.  An  observation  which  is  in  contrast  with  tha 
statement  made  by  Amesbury,  and  which  has  been  repeated  by  Lizars,, 
11  Coojier,  FergussoUj  Gibson,  and  others,  that  this  bone  is  most  often, 
broken  in  its  middle  third. 

Of  the  fractures  belonging  to  the  upper  third,  5  were  supposed  to  bi 
epiphyseal  separations,  one  was  probably  a  fracture  at  or  near  the  ana^ 
tomical  neck,  with  impaction  and  splitting  of  the  tubercles,  one  was  m 
fracture  of  the  greater  tubercle  alone,  and  35  were  fractures  at  or  near 
the  surgical  neck. 

Of  the  fractures  belonging  to  the  lower  third,  15  were  through  thi 
internal  condyle  and  epicondyle,  19  througli  the  external  condyle,  17 
were  at  the  base  of  the  condyles,  6  through  the  condyles  and  across  the 
base  at  the  same  time.  One  at  the  epiifhysisj  the  remaining  22  beiu^ 
through  the  shaft,  but  above  the  ba?e. 

Unfortunately,  surgical  writers  have  not  been  agreed  in  the  use  anJ 
application  of  the  terms  '*  head,'^  '*neck,'*  *' anatomical  neck,**  and  "sur* 
gical  neck*^  of  the  humerus;  and,  as  a  consequence,  their  meaning  i 
often  obscure,  and  their  teachings  are  sometimes  cf>ntnidictory  and 
absurd.*  It  is  necessary,  therefore,  that  wc  shouhl  define  them  mora 
prcijisely. 

The  *^  head  "  of  the  humerus  is  that  smooth,  elliptical  surface,  covered 
by  cartilage  and  synovial  membrane,  which  articulates  with,  and  is  re^ 
eeived  into,  the  glenoid  cavity  of  tlie  scaj>ula. 

The  "anatomical '*  neck  is  the  narrow  line  immediately  encircling 
the  head,  and  whicli  receives  the  insertion  of  the  capsular  ligament 

The  **surgicar"  nct^k  is  that  portion  which  commences  at  the  lower 
margin  of  the  tuliercles,  or  at  the  point  of  junction  between  the  epiphy 
sis  and  the  diaphysis,  and  which  terminates  at  the  insertion  of  the  pec- 
toral is  maj*>r  and  latissimus  doi*si. 

The  "neck'*  is  all  of  that  portion  inckide<l  between  the  head,  and 
the  insertions  of  the  pectoralis  major  anil  latissinitis  dorsi ;  cotnprisin£ 
not  only  the  anatomical  and  surgiral  necks,  but  also  the  tubercles;  whicn 
latter  occupy  the  triangular  space  between  these  two. 


Bmion  lied.  *nd  Stirg.  Juurn,^  June  24,  1868,  p,  410. 
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2  1.  Fractures  of  the  Head  and  Anatomical  Neck.    (Intracapsular ; 
Non-impacted  and  Impacted.) 

Oau8€S. — The  causes  which  have  been  found  competent  to  produce 
fractures  of  the  head  and  anatomical  neck  are,  the  penetration  of  balls 
or  of  other  missiles  directly  into  the  joint,  producing  thus  a  compound, 
and  generally  comminuted,  fracture  of  the  head ;  and  falls,  or  direct 
blows  upon  the  shoulder,  without  penetration. 

Pathology,  Results,  etc, — When  the  fracture  results  from  the  direct 
penetration  of  some  foreign  body  into  the  joint,  it  is  not  only  a  com- 
pound fracture,  but  the  head  of  the  bone  is  almost  necessarily  broken 
into  fragments.  If  the  patients  recover,  sooner  or  later  the  fragments 
have  generally  to  be  removed. 

Fractures  of  the  anatomical  neck,  produced  by  falls  upon  the 
shoulder,  without  penetration,  are,  however,  usually  neither  compound 
nor  comminuted  ;  and  they  sometimes  follow,  with  a  remarkable  degree 
of  accuracy,  the  line  of  the  insertion  of  the  capsular  ligament,  being 
always,  according  to  Robert  Smith,  within  the  inferior  or  outer  margin 
of  this  insertion.  He  calls  them,  therefore,  intracapsular.  It  is  proba- 
ble, however — since,  as  we  shall  presently  see,  bony  union  is  not  denied 
to  this  fracture — that  the  line  of  separation  is  not  always,  or  generally, 
perhaps,  completely  within  the  insertion  of  the  ligament,  but  that  it  is 
in  some  degree  extra-articular,  if  not  extracapsular.  If  it  is  entirely 
intra-articular,  no  doubt  union  of  the  fragments 
can  never  take  place ;  and  necrosis,  with  suppura- 
tion must  ensue,  demanding,  at  a  period  not  very 
remote,  an  operation  for  the  removal  of  the  frag- 
ments, the  same  as  in  compound  fractures. 

Gibson,  however,  thinks  that  the  fragment  occa- 
sionally remains,  being  gradually  absorbed  and 
changed  in  figure.  He  says  that  his  museum  con- 
tains three  or  four  well-marked  cases  of  this  kind, 
in  all  of  which  the  head  has  lost  its  spherical  form, 
and  is  very  much  diminished,  and  rough  and  flat- 
tened next  to  the  scapula.*  Other  cabinets  are  said 
to  contain  similar  specimens. 

The  displacements  to  which  the  upper  fragment, 
or  the  head  of  the  bone,  is  subject,  are  remarkable, 
and  some  of  them  do  not  seem  to  be  satisfactorily 
explained.  Frequently,  indeed,  its  position  is  not 
sensibly  disturbed,  but  at  other  times  it  is  found 
impacted,  or  driven  into  the  cancellous  structure 
of  the  inferior  fragment,  in  consequence  of  which 
one  or  both  of  the  tubercles  are  frequently  broken  off. 

Robert  Smith  relates  the  following  case  as  having  afforded  him  his 
first  opportunity  of  ascertaining  by  post-mortem  examination  the  exact 
nature  of  this  form  of  displacement : 


Fig.  65. 


Fracture  of  the  anatomi- 
cal neck. 


*  Gibson,  Elements  of  Surgery,  vol.  i,  p.  279. 
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^'  A  female,  let  47,  wiis  ad  nutted  into  tfie  Riehauond  Hospital,  under 
the  care  of  the  late  Dr.  MrlXnvell,  for  lui  injury  to  tlie  hinueru.*,  the 
result  of  a  fiili  upon  tlie  .slioulder.  Five  years  aftervvardr^,  the  woman 
wa*^  ii;^ciio  admitted,  under  the  eare  of  Mr*  Adams,  with  an  extraeap* 
siilar  fracture  of  the  neck  of  the  femur,  one  month  after  the  occurrence 
of  which  she  died,  in  consequence  of  an  attack  of  diarrhoea. 

**The  shoulder  was  of  course  careful ly  exainine<l;  the  arra  was 
slightly  shortened,  the  contour  of  the  ^sliouhler  was  not  m^  full  or  round 
as  that  o(  its  fellow,  and  the  acromion  process  wa.s  more  prominent 
than  natural.  Upon  opening  the  eapsuhu'  ligament,  the  head  of  the 
humerus  was  found  to  liave  l>een  driven  into  the  eant*ellated  tissue  of 
the  shaft,  between  tlie  tuherosities,  so  deeply  a^  to  bt^  below  the  level 
of  the  sufnmit  of  the  greater  tulKTcle;  this  process  had  been  eiplit  off, 
an<l  disj) laced  outward  ;  it  formed  an  obtuse  angle  with  the  outer  sur- 
face of  the  shaft  of  the  Ijone."* 

The  description  is  aeeompianieil  with  two  excellent  drawings  of  the 
specimen^  showing  the  distance  to  whicli  the  superior  fragment  ha<l 
penetrated  the  inferior,  and  showing  also  complete  union  by  bauv, 

I  believe,  also,  tliat  in  the  fijlh^wing  exaujple  there  was  a  fmeture  at 
or  near  the  anatomieal  ncek,  with  impaction,  and  splitting  <d'  the  tu- 
bercles : 

January  12,  1858,  a  young  man,  aged  about  sixteen  yeaj-s,  fell  fmm 
a  height  in  a  gy mniL'^iuni,  severely  injuring  his  left  shoulder,  I  saw 
him,  with  Dr,  Jioardman,  siwjn  atier  tlie  accident,  and  found  him  com- 
plaining very  mueli  of  the  slioulder,  which  was  some  swollen  and 
tender.  He  eould  not  tell  us  how  he  fell,  nor  eould  we  distM>vcr  any 
contusions  hy  which  to  detenuiiie  the  point  where  the?  bhnv  wai*  re- 
ceived. All  motious  of  the  shoulder-joint  were  painful;  and  there 
was  a  remarkable  fnlne>^s  in  front  of  the  joints  feeling  like  the  heiid  of 
the  bone,  yet  not  such  as  is  usually  present  in  a  forward  luxation.  To 
determine  this  more  positively,  liowever,  the  limb  wa^  maniptilati^Hl  as 
for  the  reduction  of  a  dislocation.  Once  during  the  nianipulatiun  a 
feeble  InU  distinct  crepitus  was  4letceted ;  yet  the  pusition  vi'  the  bone 
i*emained  unehanged.  The  head  was  found  to  be  in  the  eocket,  but 
the  precise  nature  of  the  injury  was  not  made  out. 

Fifteen  days  later,  when  ilie  swelling  had  completely  subsided,  a 
wirefnl  exatni nation  was  again  made  by  Dr,  Bimrtlman  and  mvself, 
when  we  arriveil  at  the  conclusi<m  that  it  was  a  fractui'c  through  the 
bicipital  gritove,  and  that  the  lesser  tubercle  was  carried  tbrwanls  half 
an  incli  fir  mure  from  its  fellow,  while  the  head  and  the  greater  tnlx*r- 
ele  occn[)ie<l  tlieir  natural  positions  opposite  the  socket*  The  fragment 
projecting  to  front  presented  a  sharp  point,  and  could  not  be  ot>n- 
foundcd  with  any  swelling  of  the  soft  parts.  Them  wns  a  distinct 
space  between  the  tubercles^  into  which  the  finger  eould  be  laid.  No 
depres^siun  existwl  under  the  aeromion  pnx^ess  behind,  but,  on  mea:§- 
urement,  the  head  of  this  humerus  w;is  fouml  to  be  half  an  ineli  wider 
in  its  anteru- posterior  diameter  than  the  opjiosite. 

That  this  fracture  was  aeeompaniiHl  with  iinpactiou  was  rcDdered 
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certain  by  the  repeated  and  careful  measurements  of  the  length  of  the 
humerus^  which  constantly  showed  a  shortening  of  half  an  inch. 

Under  these  circumstances  union  generally  takes  place;  but  it  is 
usually  accompanied  with  the  formation  of  an  irregular  mass  of  osteo- 
phytes, which  encircle  the  head  like  a  coronet;  presenting  in  this 
respect  again  a  remarkable  resemblance  to  extraaipsular  fiuctures  of 
the  neck  of  the  femur.  This  ensheathing  callus,  as  it  may  be  called, 
is  an  outgrowth  from  the  inferior  fragment,  and  it  sometimes  incloses 
the  upper  fragment  as  the  case  of  a  watch  incloses  the  crystal,  only  in 
a  manner  much  more  irregular,  thus  retaining  it  steadily  in  its  place, 
although  very  little  direct  union  has  occurred.  The  cancellous  tissue, 
nevertheless,  is  occasionally  found  united  completely  by  a  new  and 
intermediate  bony  tissue,  and  at  other  times  by  a  fibrous  tissue,  or  by 
both  fibrous  and  bony  tissue. 

In  some  cases  a  i>erfect  false  joint  has  been  formed  between  the 
opposing  surfaces ;  while  in  a  few  unfortunate  examples  the  head  not 
only  refuses  to  unite,  but  by  its  presence,  as  we  have  already  remarked, 
produces  inflammation  and  suppuration,  resulting  in  its  final  extrusion 
from  the  joint. 

At  other  times  the  upper  fragment  turns  upon  its  own  axis,  and  is 
found  more  or  less  tilted  or  completely  rotated  in  the  socket ;  so  that 
its  cartilaginous  or  articulating  surface  rests  upon  the  broken  surface 
of  the  lower  fragment,  and  its  own  broken  surface  presents  toward  the 
glenoid  cavity. 

Robert  Smith  has  described  a  specimen  of  this  kind  which  he  re- 
moved from  the  body  of  a  woman,  aged  forty,  who  many  years  pre- 
vious to  her  death  fell  down  a  flight  of  stairs,  and  struck  her  shoulder 
with  great  violence  against  the  edge  of  one  of  the  steps.  Whether 
she  applied  to  a  surgeon  or  not  at  the  time  of  the  accident,  Mr.  Smith 
was  not  able  to  ascertain.  After  death  the  shoulder  looked  somewhat 
as  if  there  was  a  dislocation  of  the  humerus  into  the  axilla,  there  being 
a  marked  depression  under  the  acromion  process,  but  the  shaft  of  the 
humerus  was  drawn  upwards  and  inwards  toward  the  coracoid  process. 

When  the  caj^ular  ligament  was  opened,  the  head  of  the  bone  was 
found  to  have  been  broken  from  the  shaft  through  the  line  of  the  ana- 
tomical neck,  and  to  have  completely  turned  upon  itself;  and  the  car- 
tilaginous surface  was  actually  driven  one  inch  into  the  cancellated 
structure  of  the  shaft,  so  as  to  split  off  the  lesser  tubercle  with  a  por- 
tion of  the  greater.  Only  one-half  of  the  upper  fragment  was  thus 
impacted,  the  other  half  projecting  beyond  the  margin  of  the  lower 
fragment.  Between  the  cartilaginous  surface  and  the  shaft  no  union 
had  occurred ;  but  there  was  complete  bony  union  between  the  upper 
and  lower  fragments,  beyond  the  limits  of  the  cartilage. 

The  upper  surface  of  the  superior  fragment  rested  in  part  against 
the  inner  half  of  the  glenoid  cavity  and  upon  its  inner  margin,  and  in 
part  it  rested  against  the  neck  of  the  scapula  in  the  direction  of  the 
ooracoid  process.* 

»  R.  Smith,  op.  cit.,  pp.  198-6. 
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N6latoo  saw  a  similar  spmoien  in  the  possession  of  M.  Da  bled,  the 
revolution  of  the  upper  fragment  being  complete;  but  there  was  no 

lateral  displacement,  and  the  union 


FlO.  66. 


Fic.67. 


» 


had  been  accomplished  in  a  manner 
similar  to  that  wbieh  is  seen  after 
intra  capsular,  impacted  fractures, 
without  reversion.* 

I  have  also  been  pern»itte<1  ti> 
examine  a  specimen  belonging  to 
the  late  Dr.  Charles  A.  Po|k?,  of 
St.  Lijuis,  Mo.,  which  seeniH  to 
have  been  broken  not  only  through 
the  line  of  the  anatomical  neck, 
hot  also  through  the  surgitral  neck. 
Both  fragments  are  unites!  by  Ixme, 
tlie  lower  fragment  being  mrricd 
in  the  dira'tion  of  the  eoracotd 
process,  while  the  upper  fragment 
appears  to  be  reversed,  so  that  its 
articular  surface  is  directed  towaixl 
the  sfjtill,  and  its  broken  surface 
articulates  with  the  glenoid  cavity. 
The  history  of  this  specimen  b 
unknown* 

Reverting  to  the  histories  of  the 
several  cases  above  referred  to,  in 
wliich  these  extraordinary  changes 
of  position  have  taken  plac^^^  it 
would  seem  to  a<hiiit  of  a  doubt 
whether  they  were  the  direct  result 
of  the  accidents  which  broke  the 
bones,  or  whether  they  ensued 
indirectly,  in  consequeuc*i  of  a 
chronic  arthritis  following  the  accident,  and  tlie  constant  but  long- 
continued  UFC  of  the  arm. 

There  is  another  theory  which,  in  my  opinion,  is  capable  of  explain- 
ing most  of  the  phenomena  usually  present  in  these  cases,  and  which, 
if  admittetl,  renders  the  supposition  of  a  tra(*ture  unneivssary.  It  is, 
that  in  wnsequence  of  fin  injury,  i>erhaps,  but  not  of  a  fracture,  a 
chronic  inflammation,  softening  and  absorption  has  taken  place,  and 
that  the  c!ianged  position  of  the  head  is  due  to  pressure  alone,  Ijeing 
acted  upon  by  the  muscles  which  surround  the  joint,  and  which  act  all 
•the  more  vigorously  because  they  partake  also  of  the  inflammation 
which  has  invadetl  tlie  bone.  This  view  of  these  specimens,  which 
luid  already  more  than  once  suggested  itself  to  me,  was  very  strongly 
confirmed  by  its  having  occupied  the  mind  also  of  Dr.  Neill,  of  Phil- 
adelphia, and  who  at  his  own  instance  statetl  to  me  that  he  believed 
this  was  their  true  explanation.     We  were,  at  the  time,  examining  Dr. 

1  N^Uton,  ElSmenU  do  Pathol  Chirur.,  torn.  ]irem.,  p.  807* 


Dr.  Pope'»  Sp«felmeii. 
Front  view.  Side  vien 
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Pope's  specimen,  already  alluded  to,  and,  on  comparing  it  with  a  speci- 
men of  dislocation  and  partial  absorption  of  the  head  of  the  humerus 
contained  in  Dr.  Neill's  museum,  the  points  of  resemblance  were  so 
numerous  and  striking  that  we  felt  compelled  to  doubt  whether  Dr. 
Pope's  specimen,  together  with  those  seen  by  Smith  and  N6laton,  did 
not  belong  to  the  same  class  with  this  of  Neill's. 

In  a  case  of  fracture  of  the  "cervix  humeri  within  the  capsular  liga- 
ment," examined  by  Sir  Astley  Cooper,  there  was  also  a  complete  for- 
ward luxation  of  the  head;  but  ligamentous  union  had  occurred  between 
the  fragments.*  I  think  it  certain  that  in  this  case  the  fracture  was 
not  entirely  within  the  capsule. 

i  2.  Fractures  through  the  Tubercles.    (Extracapsular;  Non-impacted 

and  Impacted.) 

Under  this  division  we  intend  to  speak  of  all  fractures  traversing  the 
upper  end  of  the  humerus,  and  involving  the  tubercles;  or  of  all  those 
which  occur  between  the  anatomical  neck  on  the  one  hand,  and  the 
epiphyseal  junction,  or  surgical  neck,  on  the  other  hand,  and  which 
may  be  more  or  less  oblique  as  well  as  transverse.  Fractures  of  the 
greater  or  lesser  tubercles  are  of  course  excepted,  since  they  are  more 
properly  longitudinal  fractures,  and  do  not  completely  traverse  the 
diameter  of  the  bone.  Nor  do  we  intend  to  include  those  fractures 
which  occur  at  the  epiphyseal  junction;  since  being  below  the  principal 
insertion  of  those  muscles  which  are  attached  to  the  tubercles,  they  pre- 
sent very  peculiar  and  distinctive  features,  which  will  demand  for  them 
a  separate  classification  and  consideration. 

Causes,  Pathology,  and  Results. — Fractures  through  the  tubercles, 
like  fractures  through  the  anatomical  neck,  are  the  results  generally  of 
direct  blows  received  upon  the  shoulder.  They  are  not  usually  accom- 
panied with  much  lateral  displacement  at  the  point  of  fracture;  a  cir- 
cumstance which  finds  a  partial  explanation  in  the  fact  that  the  line  of 
fracture  is  through  the  insertions  of  the  muscles  converging  upon  the 
tubercles,  and  not  entirely  above  or  below  them,  so  that  they  continue 
to  act  nearly  equally  upon  both  fragments  ;  but  it  is  also  sometimes  due 
in  a  measure  to  impaction :  the  head  being  forced  downwards  toward 
the  axilla,  and  upon  the  shaft,  until  it  is  made  to  ride  upon  its  inner  or 
axillary  wall  like  a  cap;  the  compact  bony  tissue  of  the  shaft  penetrat- 
ing the  reticular  structure  of  the  head.  These  fractures  generally  unite 
by  bone;  yet  more  or  less  impairment  of  the  motions  of  the  limb 
results  frcJm  the  inflammation  which  occurs  in  and  about  the  joint,  or 
from  the  irregular  deposits  of  callus  in  the  vicinity  of  the  fracture. 

i  3.  Longitudinal  Fractures  of  the  Head  and  Neck ;  or  Splitting  off  of  the 

Greater  Tubercle. 

Causes,  Pathology,  Symptoms,  and  Results. — Mr.  Guthrie  seems  to 
have  been  the  first  to  call  attention  to  this  peculiar  injury  of  the 
shoulder.     In  a  lecture  delivered  in  November,  1833,  he  described  four 

^  Sir  A.  Cooper  on  Dislocationfli  etc.|  p.  872. 


228 


FUACTUKES    OF    THE     HUMCRUS. 


cases  which  had  come  under  his  observatioD,  and  wIjicIj  Iio  regaixled  as 
examples  of  separutioii  of  tlit-  small  tuberosity,  accompanied  with  more 
or  less  of  the  head,  the  fracture  extending  along  a  portion  of  the  bicipi- 
tal ^roove.^ 

Robert  Sniith,  howevery  believes  that  it  wsla  the  greater  and  not  the 
lesser  tuberosity  which  was  tlius  detacJied  in  the  cases  mentioned  by 
Mr.  Guthrie,  since  the  external  sij^ns  were  so  nearly  like  those  which 
were  present  in  a  woman  seen  by  himself,  and  in  whom  an  autopsy  en- 
abled hioi  to  verify  his  diagnosis.  The  following  is  the  t'me  as  related 
by  Mr.  Smith  : 

**  In  July,  1844,  1  was  requested  to  examine  the  body  of  Julia  Darby, 

I  set.  80,  who  had  died  of  chrnuic  pulnmnary  disease.     Upon  entering 

the  room,  the  appearances  of  the  left  shoukler-joint  at  once  attracted  my 

attention, and  struck  mc  as  being  different  from  those  which  attend  the 

more  common  injuries  of  this  artitnilation. 

**  The  slioulder  had  lost,  to  a  certain  extent,  its  natural  rounded 
form ;  the  acromion  process,  although  unusually  prominent,  ilid  not 
proja^t  as  much  as  in  cases  of  dislocation  of  the  head  of  tlie  humerus. 
The  breadth  of  the  articulation  was  greatly  increased,  antl,  upon  press- 
ing beneath  the  aero m ion ^  an  osseous  tinuor  could  l>e  distinctly  ieh; 
occupying  the  grentcr  part  of  tlie  glenoid  cavity;  it  formed  a  promi- 
nence vvbicli  was  percej^tible  through  the  soft  parts;  it  moved  ab>ng 
with  the  shaft  of  the  humerus,  but  was  manifestly  not  the  head  of  the 
bone, 

**  A  second  and  larger  tumor^  presenting  the  rounded  form  of  the 
head  of  the  humerus^  lay  bcneatli  the  base  of,  and  internal  to»  the  cora* 
CO  id  prc:x!c*sSy  aud  between  tlie  two  the  finger  could  be  sunk  into  a  de^'p 
sulcus,  place*]  imtnediately  below  the  eoraeoid  prcx^ess.  The  cUmjw 
could  be  brouglit  into  contact  with  the  side,  and  there  was  no  appreci- 
able alteration  in  the  length  of  the  arm. 

**  Upon  removing  the  sot\  parts,  tlie  head  of  the  bone  presented  itself, 
lying  partly  iK^neatli  and  partly  internal  to  tlie  eoraeoid  process*  The 
^greater  tuberosity,  togetlicr  with  a  very  small  portion  of  the  outer  part 
of  the  head  of  tin*  hone,  liad  been  ctnupletely  separated  from  the  shaft 
of  the  humerus.  This  portion  of  the  bone  occupied  tlie  glenoid  cavity, 
the  head  of  the  humerus  having  been  drawn  inwards  so  as  to  project 
upon  the  inner  side  of  the  eoraeoid  process;  it  was  still,  however,  ecjn- 
taineil  within  the  capsular  ligament. 

**  The  fracture  traversed  the  upper  part  of  the  bicipital  groove,  which, 
in  consequence  of  the  disjdacemcat  which  tlte  heail  of  the  bone  had 
suffered,  wiis  situated  exactly  below  tlie  summit  of  tlie  eoraeoid  process, 
A  new  and  shallow  socket  had  been  formed  upon  the  costal  teurtliee  of 
the  neck  of  tlie  scapula,  below  the  root  of  the  eoraeoid  prc»cess,  and  the 
inner  edge  of  the  glenoid  cavity  eorresjionded  to  the  prBterior  part  of 
the  sulcus,  whicfi  separated  the  head  of  the  l>onc  irom  the  detached  tu- 
berosity.    The  latter  was  united  to  the  shaft  only  by  ligament. 

**  The  capsule  had  not  been  inj tired,  but  was  thickened  and  enlarged, 
and  the  bone  had  been  deposited  in  it«  tissue.     The  injury  had  evi- 
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dently  occurred  many  years  before  the  death  of  the  patient,  but  the 
history  connected  with  it  could  not  be  precisely  ascertained."* 

Mr.  Smith  relates  one  other  case,  in  the  living  subject,  which  he 
saw  in  connection  with  Mr.  Adams,  at  the  Richmond  Hospital,  and  he 
adds  that  "  numerous "  other  living  examples  have  fallen  under  his 
observation. 

Sir  Astley  Cooper  has  also  published  the  particulars  of  a  case  of 
fracture  of  the  greater  tubercle,  which  was  communicated  to  him^by 
Mr.  Herbert  Mayo.* 

The  following  I  believe  also  to  have  been  an  example  of  this  rare 
accident : 

John  Hill,  8Bt.  78,  fell  upon  the  sidewalk,  striking  upon  his  right 
shoulder.  The  physician  to  whom  he  was  sent  thought  the  humerus 
was  dislocated^  and  directed  him  to  the  Buffalo  Hospital  of  the  Sisters 
of  Charity,  but  he  did  not  applv  for  admission  until  eight  days  after, 
Oct.  14,  1867,  when  Dr.  Boardman  and  myself  examined  the  limb 
carefully. 

Although  we  placed  him  under  the  influence  of  chloroform,  the 
diagnosis  was  not  satisfactorily  made  out.  We  inclined,  however,  to 
the  opinion  that  it  was  a  fracture  of  the  greater  tubercle.  The  antero- 
posterior diameter  of  the  upper  end  of  the  bone  was  greatly  increased ; 
there  was  occasional  distinct  crepitus,  but  the  limb  was  not  shortened. 

Subsequently,  the  examinations  were  repeated  many  times,  and  the 
depression  between  the  fragments  becoming  more  palpable,  the  diag- 
nosis was  at  length  confirmed. 

No  treatment  was  adopted,  except  confinement  in  bed,  and  stimu- 
lating embrocations.  Two  months  after  the  accident  he  still  remained 
an  inmate  of  the  hospital,  his  shoulder  being  quite  stiff,  and  the  pro- 
jection continuing  in  front. 

Dr.  J.  J.  C'harles,  demonstrator  of  anatomy,  Queen's  College,  Belfast, 
has  reported  a  case  with  great  care,  which  he  believes  to  have  been  an 
example  of  this  rare  accident,  and  in  which  opinion  I  am  disposed  to 
concur.  The  man  was  30  years  old,  and  it  is  supposed  that  the  middle 
of  the  head  of  the  humerus  was  struck  by  the  pole  of  a  tram  car.  Dr. 
Charles  examined  the  patient  fourteen  months  afl«r  the  receipt  of  the 
injury;  the  breadth  of  the  head  of  the  humerus  was  greatly  increased, 
there  was  a  broad  sulcus  in  the  situation  of  the  bicipital  groove,  and 
the  humerus  was  shortened  half  an  inch.  The  motions  of  his  arm  were 
very  much  limited,  especially  in  abduction.^ 

Mr.  Robert  Smith  thinks  that  when  the  displacement  is  considerable, 
the  fragments  generally  unite  by  ligament,  rather  than  by  bone. 

2  4.  Fractures  through  the  Surgical  Neck.    (Including  Separations 
at  the  Upper  Epiphysis.) 

I  have  already  defined  the  "  surgical  neck ''  as  all  of  that  narrow 
portion  commencing  at  the  upper  epiphysis  and  terminating  at  the 

'  Robert  Smith,  op.  cit.,  p.  178. 

'  Sir  A  Cooppr,  on  Dislocations  and  Fractures  of  the  Joints.  Edited  by  B. 
O>op«*r.     American  edition,  p.  884. 

»  J.  J.  Charles,  British  Med.  Journ.,Sept.  26,  1874. 
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insertion  of  the  pectoralis  major  and  ktisninius  cloi"si.  It  seems  proper, 
therefore,  that  we  sliould  inelnde  under  this  division  botli  fnietun*^ 
and  separations  ocourring  at  the  epiphysis,  especially  since,  owing:  to 
their  anatomical  relations^  tijey  are  subject  to  the  same  displaceniej^ts 
as  fractnreis  oecurrin^  half  an  ioc!i  or  one  inch  lower  down ;  the 
capsular  muscles,  with  tlie  exception  of  the  teres  minor,  having  no 
more  influence  over  the  lower  fragment  when  a  separation  occurs  at 
the  epiphysis,  than  when  a  separation  oeeurs  at  any  other  point  of  the 
surgical  neck, 

Separalion  of  the  Upper  Epiph/^h. — A  brief  description  of  the  plan 
of  development  of  the  humerus  will  enable  the  reader  better  to  uuder- 
stimd  tlie  occasional  separation  of  the  epiphyses,  both  at  the  upper  and 
lower  ends  of  the  bone. 

The  humerus  is  originally  formed  from  seven  cartilaginous  centres, 
namely,  one  for  the  shaft,  one  fr^r  the  head,  one  for  the  greater  tuberosity, 
one  for  each  epioondyle,  and  two  for  the  lower^  artic- 
ulating end  of  the  bone.  At  birth  the  shaft  is  (Wi- 
iied  in  nearly  its  whole  length.  Between  the  first 
and  fourth  years  ossification  commences  in  the 
several  centres  composing  the  upper  end  of  the 
bone,  and  they  enale.see  by  tlie  end  of  the  fifth  year, 
so  as  to  form  a  single  e[>iphysis,  which  finally 
unites  with  the  shaft  at  about  the  twentieth  year. 
At  the  lower  end  of  the  bone,  ossification  com- 
mences in  the  radial  portion  of  the  articular  surfiice 
at  the  end  of  two  years,  in  the  trochlear  jxirtion  at 
twelve  years,  in  the  int(*rnal  epicondyle  at  the  fifth 
year,  and  in  the  external  epicondyle  at  the  thirtivnth 
or  fourteenth.  At  the  sixteenth  or  seventeenth  year 
all  the  centres  are  joined  to  each  other,  and  to  the 
shaft,  except  the  inner  epicondyle,  which  doc^s  ntit 
unite  by  bone  until  about  the  eighteenth  year.  It 
will  be  observed,  therefore,  that  although  <jssifica- 
tion  commences  in  the  upper  epiphysis  first,  it  i«  the 
last  to  form  bony  union  witli  tlie  shaft. 

The  following  is  a  brief  account  of  all  the  caaQfl| 
of  separation  at  the  upper  epiphysis  which  have 
/m\jS3^^^^       come  under  my  notice. 

^^#B|I^^  Case  1. — In  1855,  Mike  Bovin,  hbU  13  months, 

yy  tell  sideways  iVom  his  cradle,  causing  some  injury 

Humenii.  wUh  «pii»byie».  ^^  I*'*'  ^^""^Ti  nciir  the  slioidder.     lie  wtus  taken  to  an 
(From Gray.)  euipirio,  who  called  it  a  spraiTi,  and  appliefl   lini- 

ments. Three  weeks  after  the  accident  he  was 
brought  to  me,  and  I  found  the  arm  hanging  beside  the  body,  with 
little  or  no  power  on  the  part  of  the  child  to  f|]ove  it.  There  was  a 
slight  deprftssion  below  the  acromion  process,  and  considcmblc  tender- 
ness about  the  joiut;  but  the  shoulder  was  not  swollen,  nor  liad  it  been 
at  any  time.  The  line  of  the  axis  of  the  bone,  as  it  hung  by  the  side, 
was  clirected  a  little  in  front  of  the  socket. 

On  moving  the  elbow  backwards  and  forwards,  the  upper  end  of  the 
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shaft  moved  in  the  opposite  directions  with  great  freedom,  and  could 
be  distinctly  felt  under  the  skin  and  muscles.  This  motion  was  accom- 
panied with  a  slight  sound,  or  sensation,  a  sensation  not  like  the  grating 
of  broken  bone,  but  much  less  rough.  There  was  no  shortening  of  the 
limb.  When  the  elbow  was  carried  a  little  forwards  upon  the  chest, 
the  fragments  seemed  to  be  restored  to  complete  coaptation ;  and  of 
this  I  judged  by  the  restoration  of  the  line  of  the  axis  of  the  shaft  to 
the  centre  of  the  socket,  and  by  the  complete  disappearance  of  the  de- 
pression under  the  point  of  the  acromion  process. 

I  applied  suitable  dressings  to  retain  the  arm  in  this  position ;  but 
five  months  after  the  injury  was  received  the  fragments  had  not  united, 
and  the  child  was  still  unable  to  lift  the  arm,  although  the  forearm  and 
hand  retained  their  usual  strength  and  freedom  of  motion.  The  same 
crepitus  could  occasionally  be  felt  in  the  shoulder,  and  the  same  preter- 
natural mobility.  The  shoulder  was  at  this  time  neither  swollen  nor 
tender. 

Case  2. — Samuel  Robuck,  set.  13,  fell  through  a  hatchway,  July 
9th,  1868,  striking  on  his  shoulder.  He  saw  a  regular  physician 
within  five  hours  aft«r  the  injury  was  received,  who  said  that  the  arm 
was  dislocated ;  and  on  the  following  day,  under  the  influence  of  chlo- 
roform, he  tried  to  reduce  it.  The  doctor  thought  he  had  succeeded, 
and  he  then  applied  bandages  to  keep  it  in  place.  At  the  end  of  two 
weeks  the  doctor  declined,  for  reasons  which  are  not  known,  to  have 
any  further  care  of  the  case,  and  the  patient  consulted  Dr.  Voss,  at  the 
Dispensary.  Dr.  Voss  detected  the  nature  of  the  case,  and  sent  him  to 
me  to  confirm  his  diagnosis.  I  found  the  upper  end  of  the  lower  frag- 
ment projecting  in  front,  and  not  united.  The  arm  was  shortened  half  an 
inch.     I  have  not  seen  the  patient  since,  and  do  not  know  the  result. 

Case  3. — Joseph  Snellbach,  set.  16,  fell  backwards  down  a  flight  of 
steps,  striking  upon  his  back  and  arm  near  the  shoulder,  May  10th, 
1868,  causing  a  separation  of  the  upper  epiphysis  of  the  left  humerus. 

Dr. ,  of  this  city,  now  deceased,  saw  the  patient  within  half  an 

hour,  and  supposing  that  he  had  suffered  a  dislocation  of  the  head  of  the 
humerus,  he  attempted  to  effect  reduction  with  his  heel  in  the  axilla, 
and  without  ansBSthetics.  On  the  following  day  I  found  him  in  Ward 
1 6  at  Bellevue.  The  house-surgeons  were  divided  in  opinion  as  to  its 
character,  some  at  first  believing  it  to  be  a  dislocation ;  others,  with 
myself,  recognized  it  to  be  an  epiphyseal  separation. 

All  efforts  at  replacement  proving  ineffectual,  splints  were  applied 
by  my  direction,  and  on  the  15th  of  July  the  patient  left  the  hospital 
with  the  fragments  united,  but  overlapped  at  the  point  of  fracture,  the 
upper  end  of  the  lower  fragment  being  in  front  of  the  upper  fragment. 
The  limb  was  shortened  one  inch,  but  its  motions  were  free,  and  there 
was  no  reason  to  suppose  that  its  utility  was  in  any  degree  impaired. 

Case  4. — C.  H.,  aet.  19,  living  in  a  neighboring  town,  in  the  de- 
lirium caused  by  fever,  fell  from  a  third-story  window.  May  12th,  1868. 
Two  very  intelligent  and  experienced  physicians,  who  were  called, 
thought  the  boy  had  received  a  fracture  of  the  acromion  process,  ac- 
companied with  a  dislocation  of  the  head  of  the  humerus,  and  they 
attempted  to  reduce  it,  but  without  success. 


232 


FRACTURES    OF    THE    HUMERUS. 


On  the  2d  of  June  following,  three  weeks  after  the  receipt  of  the  in* 
jury,  I  saw  the  patient  in  consultation  with  his  physicianSj  and  Unnid 
a  separation  of  the  upper  epiphysis  of  the  humerus.  The  upper  end 
of  the  lower  frat^rneiit  projeeted  in  front  of  the  acromion  process,  ap- 
pearing a  little  above  the  level  of  t lie  process,  and  ixjvered  only  by  the 
skin*     No  union  hud  m:'cnrred  between  the  two  fragments. 

Case  5, — John  Davls^  tet,  18,  fell  about  eight  feet,  September  2d, 
1873.  Of  the  three  surge<')ns  first  called,  Drs.  H,  and  S.  thought  the 
boy  had  re<-*cived  a  fracture;  the  tliird  believed  it  to  be  a  dishx'ation, 
and  h living  placed  the  patient  under  the  iufiucnce  of  ether,  attempts 
wei*e  made  to  reduce  it.  The  deformity  not  being  relieved,  I  was  addcil 
to  the  consultation,  I  found  the  shmdder  a  good  deal  swollen*  The 
upper  eud  of  the  lower  fragment  could  be  felt  distinctly  in  front  of  the 
acromion  prcK^ess,  At  first,  the  surgeons  inform4?d  me,  the  broken  end 
seemed  just  under  the  skin  and  almost  ready  to  be  thrust  through,  but 
the  extension  had  made  it  retire  somewhat.  The  end  telt  rough  and 
serrated.  Wliile  making  extension  I  was  able  to  dete<'t  a  slight  crep- 
itus or  click,  Emjdoying  Dugas's  test,  I  found  the  elbow  would  rest 
upon  the  front  of  the  chest.  In  short,  the  diagnosis  w*is  complete,  and 
Dr.  S,,  having  taken  charge  of  the  t'jise,  applied  one  long  eplint,  and 
sling  under  the  wrist,  but  not  uiider  t!ie  elbow.  The  fragments  hav 
united  with  very  little  deformity.^ 

This  fuse  was  subserpiently  seen  by  Dr.  Moore  at  one  of  my  Bellevue 
clinics,  l)y  whom  my  diagn*)sis  was  fully  confirmed* 

Robert  Smith  and  Sir  Astley  Coo|)er  both  speak  of  it  Ojs  a  frequent 
aectidcnt  in  early  life,  but  the  recorded  wlscs  are  very  few.  The  vw^ 
mentioned  liy  XI r.  Smith  has  been  given  very  much  at  length,  and, 
a  characteristic  example,  deserves  to  be  refx^ated  : 

*^  During  the  early  part  iif  last  year,  a  boy,  eight  yeai^  of  age,  wn5 
admitted  to  the  Richmond  Hospitalj  under  the  care  of  Dr.  McDowelL 
About  a  week  previous  to  his  admi.ssion  he  had  fallen  upon  the  shou1<^ 
der,  and  at  once  lost  the  power  (»f  using  his  arm. 

*'lt  w:ls  at  first  sight  evident  that  tlierc  di^l  not  exist  any  luxation 
of  tlie  head  of  tite  humerus,  and  it  \va^  equally  obvious  that  the  cam 
\ym  not  an  example  of  any  of  the  ordinary  fractures  to  which  the  necl 
of  the  Iwne  is  liable.  There  was  no  diminution  of  the  natural  rotuu* 
dity  of  the  shoulder,  nor  any  unusual  prominence  of  the  acromioD 
process;  the  head  of  the  bone  could  be  distinctly  fi.4t  in  the  glenoid 
cavity,  and  it  remained  motiiniless  when  the  arm  was  rotate*! ;  ther 
was  very  little  separation  of  the  ellxiw  from  the  side,  but  it  was  di 
rec-ted  slightly  l)ackwar<ls. 

**  About  til ree-quarters  of  an  inch  below  the  comcoid  proees-S  theriij 
existed  a  remarkable  and  alirupt  projection,  manifestly  formeil  by  th€ 
upper  extremity  of  the  shaft  of  the  humerus,  ever\*  motion  impartec' 
to  which  it  followed.     Its  superior  surface,  which  could  Ix;  distinctlj 
felt,  was  slightly  convex,  and  its  margin  had  nothing  of  the  shar[>tje* 
which  the  edge  of  a  recently  broken  bone  present.s  in  onlinary  fracture 

"When  this  projecting  portion  of  the  bone  was  pushed  outwards, 

*  The  Medical  Record,  M«y  1, 1874. 
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as  to  liriiij^  it  in  contact  with  the  iinfler  stiHaee  of  the  head  of  the 
humerus  (previously  fixed  as  far  as  it  was  possible  to  do  so),  a  crepitus 
was  producetl  by  rotating  the  shart  of  the  bone.  It  did  not,  however, 
re^eoible  the  ordinary  erepitua  of  fraeture,  but  it  would  be  extremely 
difficult,  by  any  dcscTiption,  to  convey  a  clear  idea  of  what  the  differ- 
ence consisted  iu» 

**Frora  a  tureful  wnsi deration  of  the  symptoms  and  appearances* 
abovementioned  (takioj^  into  account  also  the  age  of  the  patient)^  the 
diagnosis  was  formed,  that  the  injury  consisted  in  a  separation  of  tiie 
:iii|>erior  epiphysis  of  the  homerns  from  tfie  shaft  of  the  bone.  Va- 
rious mec:hanical  contrivances  were  employed  in  this  ease,  but  all 
proved  ineffectual  in  maintaining  the  fragments  in  their  proper  rela- 
tive position/'* 

Sir  Astley  Coo{>er  has  also  briefly  described  one  example,  which  oc- 
curred in  a  child  ten  yeai-s  of  age.' 

Prof,  E.  M*  Moore,  of  Rof^icster,  in  a  paper  read  before  the  Arueri- 
csin  McdiciU  Association,  in  1874,  and  published  in  the  Transactions 
for  that  year,  has  chilled  atteutif>n  to  what  he  considers  the  true  condi- 
tion of  the  separated  fragmeuts  in  most  of  tliese  cases,  and  to  the  proper 
remedy.  He  observes  tliat  the  displacement  is  not  usually  complete; 
but  that  the  upper  end  of  the  lower  fragmcut  is  carried  inwards  to  the 
distance  of  about  oue-fourth  of  its  diameter,  where  it  is  arrested,  by  a 
convexity  of  the  lower  fragment  becoming  Itxiged  in  a  natural  concuvity 
ID  the  upper  fmgment.  The  upper  fragment  now  becomes  tilted  by  tlie 
action  of  the  muscles,  its  internal  aiargin  ascending  in  the  glenoid  cavity, 
and  its  outer  margin  descending  until  it  is  arrested  by  the  capsule. 

ria.  fiO.  FlQ.  TO. 


Upper  epl|»tif Bt»  of  buinenif.  (From  Moore.)  Ejilphf seal  Mpamtlon.  (From  Moore.) 

If,  under  these  circumstances,  the  arm  is  carried  forwards  and  upwards 
to  the  perpendicular  line,  the  upper  fmgment  or  epiphysis  will  remain 


s  Bobert  Smith,  op.  cit,  p,  201. 


*  Sir  A.  Cooper,  op.  cit.,  p.  S82. 
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fixed,  beiiit^  held  fast  by  the  capsule  inserted  into  the  outer  and  pcis* 
terror  margin  nf  the  head,  while  the  lower  fragment  or  diaphysis,  aided 
by  the  natural  action  of  the  muscles,  will  move  outwards  and  resume 
its  original  position. 

The  cnrrectnei^s  of  this  opinion  he  has  verified  by  having  in  this 
manner  effected  tlie  reduction  with  great  ease,  in  three  cases  which  have 
come  under  his  observation.  The  patients  were  respectively  &ix,  four- 
teeUj  and  sixteen  years  of  age. 

In  the  first  case  the  reduction  was  effected  on  the  fourteenth  day  ;  in 
the  second  case,  on  the  second  day  ;  and  in  the  third,  on  tlie  seventeenth 
day.  In  both  of  the  latter,  ineiltx^tual  attempts  liad  been  already 
made  to  reduce  what  was  supposed  to  be  a  dislocation. 

In  order  Uy  maintain  the  reduction,  it  was  only  found  necessary  to 
bring  the  arm  down  while  in  a  state  of  modemte  extension^  and  to 
seizure  it  beside  the  body  with  a  Swinburne  extension  splint.  Any  of 
the  forms  of  dressing  applicable  to  a  fracture  of  the  surgical  ne<.'k  would 
probably  prove  equally  efficient. 

The  observations  made  by  Professor  Moore  seem  to  me  exceedingly 
valuable ;  yet  I  do  not  think  it  always  happens  that  the  separation  is 
incomplete,  nor  doe.s  Professor  Moore  say  that  it  is,  but  only  that  was 
the  condition  in  all  the  eases  seen  by  liinu 

In  Ciises  4  and  5,  reported  by  myseli*  the  ujijier  end  of  the  lower 
fragment  was  above  the  level  of  the  coracoid  process,  and  seemai  to  be 
directly  l^eneath  the  skin.  These  were  proljably  examples  of  ixnnplete 
separation  ;  but  the  remaining  three  presented  the  symptoms  descril 
as  characteristic  of  the  partial  separation  in  Professor  Miwre^s  paper  j 

the  projection  was  less  marked,  and  on  a 
level  with  the  coracoid  process,  or  a  little 
below  it, 

lu  all  of  my  cases  the  up|>er  end  of  the 
lower  fragment  could  be  felt,  not  sharp  or 
pointed  I  as  in  most  examples  of  frat'ture  of 
tlie  surgical  neck,  but  soraewliat  irrcgnlurly 
transverse,  and  when  covered  with  tlie  skini 
and  muscle,  might  be  easily  mistaken,  by 
the  inexperienced,  for  the  head  of  the  bone. 
Tru£  Frachtre  at  the  Sur(iw^l  Neck, — It 
seems  necessary,  in  oi*der  to  a  full  under- 
standing of  the  varying  as|>ects  under  which 
this  accident  occui^,  and  in  order  to  the 
estabtishrnent  of  the  diagnosis,  prognosis^ 
and  treatmentj  to  relate  a  few*  illustrative 
examples. 

Case  1 .  Slmpk  fracture,  never  dUplaced  ;: 
union  wifhoiU  deformity, — Alex.  Balentine,* 
DDt.  62 ;  admitte<l  to  the  Buffalo  Hospital  of 
the  Sisters  of  Charity,  December  IS),  1851,  He  had  fallen  upon  the 
sidewalkj  striking  upon  his  right  arm.  Dr.  Johnson,  of  Buffalo,  had 
reduced  the  fracture,  and  a]>plied  appropriate  dressings.  No  union  of 
the  fragments  had  yet  occurred ;  but  as  the  surfaces  were  in  apposition, 
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it  was  only  after  oon«5idemble  manipulation,  aoci  not  until  we  lieut  the 
forearm  upon  the  arm,  ami  rotatal  tlie  biunerus  by  nieaus  of  tlte  fbre- 
arru,  that  the  crepitus  !>ecarae  dbtiuet,  and  ^dvo  unequivocsJ  evidence 
of  the  existence  of  a  fracture,  aiirl  of  its  situation. 

The  treatment,  after  admission,  consisted  in  the  application  of  one 
gtttta  perch  a  splint,  accurdtcly  moulde<l,  and  extending  from  abrive  the 
ehoulder  to  l>eiow  the  cUxiw,  and  encircling  onc-Iialf  the  cinjuraference 
of  the  arm ;  the  splint  being  sei-ured  with  the  usual  bandages,  etc. 

The  result  is  a  perfect  limb. 

Case  2,  Simp/e  fracture;  union,  with  dwplaceineTit  and  ileformity. — 
White*  of  Buffalo,  tet,  12,  fell  fourteen  feet,  striking  on  the  front  and 
outside  of  the  left  slionlder.  Dr.  P.,  of  Erie  County,  saw  the  lad  within 
three  hours  (July  19,  1H53).  He  was  brought  to  me  on  tiie  fourth  day 
after  the  accident.  The  upper  part  o(  the  arm  was  then  very  much 
swollen.  I  found  the  arm  dressed  as  for  a  fracture  of  tlie  middle  or 
lower  third  of  the  burner u?.  It  was  shortened  one  inch.  The  elbow 
was  inclined  backwards,  and  there  was  a  remarkable  prqiection  in  front 
of  the  joint,  feeling  like  the  head  of  the  bone.  The  hand  and  arm 
were  powerless.  I  suspected  a  dislocation  of  the  head  of  the  humerus 
forwards;  and^  hashing  administered  chloroform,  I  attempted  its  reduc- 
tion with  my  heel  in  the  axilla,  Wliile  making  cxtcusion,  I  felt  a 
sudden  seasation  like  tlie  slipping  of  the  lx>ne  into  its  socket,  but  on 
examination  I  found  the  projection  (?ontinued  as  Itefore.  I  then  re- 
pea  teiJ  the  effort,  with  precisely  the  sanie^result, 

I  now  applied  an  arm-sling,  and  directed  leeches  and  cold  evapora- 
ting lotions. 

On  the  25th,  five  days  after  the  accident,  it  was  examined  by  Dr8. 
ilixer,  McGregor,  Joseph  Smith,  with  myself.  We  still  believed  it 
was  a  dislocation,  and,  having  administered  chloroform,  we  again  at- 
tempted its  reduction.  The  same  sli|>ping  sensation  was  produced  as 
before,  and  the  deformity  was  repeatedly  made  to  dieapiiear ;  but,  on 
suspending  the  extension,  it  as  often  reappeared. 

The  character  of  the  accident  was  now  made  apparent,  and  we  pro- 
ceeded at  once  to  apply  the  splint  and  bandages  suitable  for  a  fractiire 
of  the  sargical  nec:k  of  the  humerus,  namely,  a  gutta  percha  splint,  ex- 
tending, on  the  outside,  from  the  top  of  the  shoulder  to  below  the  elbow, 
with  an  arm  and  body  roller  secured  with  flour  paste. 

On  the  31st,  twelve  days  after  the  accident,  Dr.  Wilcox,  Marine  Sur- 
[  geon  at  Buffalo,  saw  the  arm  with  me.  The  fragments  were  displuced 
I  the  same  as  when  I  first  saw  it,  and  the  same  as  when  no  apparatus  was 
Impplicd.  We  examined  it  again  carefully,  and  attempted  to  make  the 
^  agments  remain  in  place,  but  we  w^re  unable  to  do  so,  except  while 
lliolding  them  and  making  extension* 

August  9  (twenty-first  day).  I  removed  all  the  dressings.  Motion 
between  the  ft-agments  had  ceaseil,  but  the  projection  and  shortening 
remained  as  before;  now,  also,  the  irregular  projections  of  the  fracturcnl 
bones  were  more  distinctly  felt.  The  di\^:5sings  were  never  reapplied. 
Three  months  latter  no  change  had  occurred.  He  could  carry  the  elbow 
.forwards  freely,  as  well  as  backwards,  the  motions  of  the  shoulder-joint 
tbeing  anirapaired. 
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Case  3,  Simple  fracture^  with  displacement ;  rc^uitiru/  in  deJormUy  an 
non-union. — L.  B.,  of  Lockport,  set,  43,  was  throvvu  from  his  horse  in 
February,  1854,  striking  upon  his  ri^ht  elbow. 

Dr.  Maxwell,  an  experienced  surgeon  of  Loc^kport,  examined  and 
dressecl  the  fracture.  Dr.  Fassett,  was  present  and  assisted  at  a  subse- 
quent dressing.  Three  surgeons  who  examined  the  arm  before  Dr.  M., 
called  it  a  disKxiation. 

Twelve  weeks  after  the  accident,  Mr.  B,  called  upon  axe.  The  riglil 
arm  was  shortened  one  inch  ;  the  elbow  hung  otf  slightly  from  the  body  ; 
the  up|K.^r  end  of  the  lower  fragment  wsla  distinctly  felt  iu  front  of  tie 
shoulder-joint,  under  the  clavicle,  feeling  very  much  like  the  head  of 
the  bone.  The  fragments  were  not  unite<l,  but  they  could  be  seized 
easily,  and  made  to  move  separately  and  freely.  He  stated  to  me  that 
he  was  subject  to  rheumatism,  and  especially  in  the  shoulder  and  arm 
of  the  side  injured.    He  wisheil  to  know  wliether  it  could  not  be  **  reset." 

Two  years  after,  J  found  the  b^jne  still  ununited.  He  was,  however, 
able  to  write  with  that  hand,  having  first  lifted  his  arm  with  the  other 
hand  and  laid  it  upon  the  table* 

Case  4.  Simple  fraeiiLre^  probahly  impacted  ;  resulting  in  defomiU^, — 
Wm.  A.,  of  Buffalo,  Let.  15,  fell  backwards,  June  4,  1855,  striking  an 
his  back  and  left  shoulder.  Dr.  L.  saw  it  immediately,  and,  rt^rding 
it  as  a  dislociitiou,  attempted  its  reduction.  He  subsecjnently  repeated 
the  attempt.  I  saw  the  patient  with  Dr.  L.  on  the  tenth  day.  The 
arm  was  shortened  one  inch  and  a  half.  The  fragments  were  displai^ed 
forwards,  projecting  in  front  of  and  a  little  below  the  joint*  As  iu 
Case  3,  it  might  easily  be  mistaken  for  the  head  of  the  bone;  but  the 
difficulty  of  diagnosis  had  been  very  much  lessened  by  the  subsidence 
of  the  swelling.  There  was  no  motion  between  the  fragments;  nor 
oould  the  deformity,  by  any  manipulatiou  or  extension^  be  made  to  di;;*- 
appear.     It  was  probably  impacted. 

March  23,  1856,  nearly  ten  months  after  the  accident,  I  found  the 
fragments  remaining  as  when  I  first  examined  the  limb,  and  the  arm 
shortened  one  inch  and  a  half.  The  elbow  hung  a  very  little  back  from 
the  line  of  the  body.  Tlie  upf>er  end  of  the  lower  fragment  was  lifted 
to  within  one  inch  of  the  ht^d  of  the  humerus;  the  upper  fragment 
having  its  head  in  the  socket,  with  its  lower  end  downiwards  and  for- 
wards. The  arm  was,  however,  in  every  resi>ect  as  useful  as  before  it 
was  broken*  It  was  equally  strorjg,  and  he  could  raise  his  arm  aa  high 
and  move  it  iu  every  direction  as  freely  as  he  could  the  other* 

iAixmea. — Epiphyseal  separations  belong  almost  exclusively  to  the 
periods  of  youth  and  childhood,  but  true  fractures  at  the  surgical  aeck 
tx;cur  most  often  in  adult  life;  with  the  exception  of  one  girl  and  two 
lads,  aged,  raspectively,  eleven,  twelve,  and  fifteen  years,  all  of  the  ex- 
amples of  this  latter  accident  recordeti  by  me  (35)  occurred  id  adults, 
and  the  average  age  is  about  forty-three  years ;  yet  Sir  A.  Cooper  de- 
clares these  fractures  to  be  most  ccmimon  in  infancy,  while  Malgaigne 
has  never  seen  a  case  in  a  person  under  fifty *three  years* 

Both  epiphyseal  separations  and  fractures  at  this  point  are  Oi^msioned, 
in  most  cases,  by  direct  blows  or  falls  upon  the  shoulder.  Of  thirty- 
one  examples  in  which  I  find  the  cause  recorded,  twenty *two  were  from 
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direct  blows,  eight  from  tiidireet  blows,  and  one  from  muscular  action, 
a?  in  throwing  a  ball.  Of  the  eight  resulting  from  indirect  blows,  one 
was  from  a  (all  upon  the  hand,  seen  by  Desjiult,  and  seven  were  from 
falls  upon  the  elbow^  of  whifli  two  were  seen  by  Desault,  and  five  by 
my  self 

Paihclogy. — I  have  found  the  fragments  sensibly  displaced  in  twelve 
dftes  out  of  seventeen ;  a  proportion  much  greater  than  has  l>een  ob- 
served by  Malgaigne,  who  lias  only  seen  a  displacement  twice  in  more 
than  twenty  cases.  It  is  certain,  however,  that  complete  or  sensible 
displacement  is  less  common  in  tliis  fracture  than  in  most  other  frac- 
tures, the  broken  ends  being  retained  in  place,  probably,  by  the  long 
tendon  of  tlie  biceps^  and  the  long  head  of  the  triceps. 

As  to  the  direction  of  tlic  displacement,  I  have  generally  found  the 
up|3er  end  of  the  lower  fragment  dmwn  forwards  and  upwards  toward 
the  coracoid  proce*>8;  in  one  of  which  examples  the  upper  fragment 
plainly  followed  in  the  same  dirc*ction.  Sir  Astley  Cooper  declares  that 
with  infants  this  direction  is  constant,  and  in  museum  specimens  I  have 
Been  but  one  exception.  In  the  specimens  of  fracture  of  the  surgical 
neck,  with  also  displacement  of  the  hcaLd,  belonging  to  Dr.  Potk?,  this 
direction  of  the  fragments  is  plaiidy  seen,  as  also  in  a  specimen  bclong- 
iDg  to  Dr,  Ncill,  of  the  Fermsylvania  Medical  College,  where  the  lower 
fragment  almost  rejiches  the  corawid  process,  and  in  a  sixvjmen  con- 
tained in  one  of  the  r^binets  of  the  University  of  Pennsylvania,  where 
the  upper  end  of  the  lower  fragment  has  become  united  by  bone  to  the 
fxjracoid  process. 

The  only  exception  which  I  have  met  with  is  in  the  possession  of 
Dr.  Neill.  In  this  example  the  two  ends  are  tilted  toward  the  axilla, 
I  am  compelled,  therefore,  to  doul>t  the  accuracy  of  Malgaigne's  ol>ser- 
vattons,  who  thinks  he  has  seen  the  lower  fragment  most  often  drawn 
toward  the  axilla,  as  well  as  tlie  observati<nis  of  those  who  think  that 
the  upper  fragment  is  generally  displac*ed  outwartls;  y^t^  no  doubt, 
they  do  sometimes  assunie  this  position.  I>esaidt  has  seen  them  both 
thrown  backwards;  while  Dupuytren,  Pa  let  ta,  and  others  have  seen 
tFiem  pushe<l  r  nit  wards ;  and  I  iiave  in  my  cabinet  the  copy  of  a  sj^eci- 
10 en  in  which  Imth  fragments  are  drawn  outwards,  but  the  lower  frag- 
ment is  to  the  inner  side  of  the  upper. 

When  the  fracture  occurs  at  or  nciir  the  epiphysis,  it  is  sometimes 
acctmipanied  with  impaction,  of  the  same  character  as  we  have  already 
describetl  when  speaking  of  fractures  through  the  tul>eix?les.  Robert 
Smitli  has  given,  in  his  trtiatise,  an  engraving  intended  to  illustrate 
the  relative  posititm  of  the  fragments  in  extracapsular  impacted  frac- 
tures, and  the  line  of  separation  very  nearly  corresiwnds  to  the  line  of 
jumiion  of  the  epiphysis  with  the  shaft. 

But  in  a  majority  of  mses  no  imfmction  occurs.  Dr.  Charles  A. 
Pope,  of  8t»  Louis,  Mo.,  has  two  specimens  of  this  kind,  in  which  no 
union  has  taken  piaffe,  nor  is  there  any  evidence  that  impaction  had 
ever  nccu  rre*! ,  I  n  one  case  the  1  i  n e  o f  f ractu re  co m  m en ces  at  the  j n  n c- 
tion  of  the  head  with  the  shaft,  and  extends  thence  irregularly  across 
to  a  point  half  an  inch  below  the  grejitcr  tuberosity.     In  the  second 
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Bpecimen  the  fracture  eommenwis  at  the  game  point,  and  terminates 
tliree-quart-ers  of  an  inch  Mow  tlic  greater  tuherosity.  In  relation  to 
these  bonas,  Dr.  Po|)o  rerTMirks:  **  The^c  are  not  cnses  of  detachment 
of  the  e[>i[>hyses^  as>  the  bones  are  evidently  those  of  adult^^j  and  there 
is,  at  their  lower  extremities  above  the  condyleis,  no  trace  of  an  epiphy- 
seal line.*' 

Restilh, — Eight  of  the  exaraple^^  of  fracture  of  the  surgical  oeck 
rec<3rded  by  me  are  known  to  have  resulted  in  perfect  limbs,  and  three 
are  more  or  less  deformed.  In  one  of  these  no  bony  unit>n  has  taken 
place  after  the  lapse  of  two  years  or  more.  It  is  satisfactory,  however, 
to  know  that,  with  the  exci^ption  of  this  last  (Case  3),  all  the  patients 
have  recovered  the  free  and  com])lete  use  of  their  arms. 

8if7iip(oms,  or  Differeutial  Diagnmh  of  AcddtnlH  about  the  Shouida^- 
johii. — No  place  could  l>e  more  ajjpropriate  than  this  to  call  attention 
to  tl»e difficulty  of  diat;nosis  in  the  case  of  accidents  about  the  shonhler- 
joint,  aditiiculty  which  surgeons  liave  constantly  recognized,  and  which 
has  so m^c times  rendered  cliagnosis  irn possible. 

Let  us  first  study  the  ordinary  signs  of  a  dislocation  at  the  shoulder- 
joint,  regarding  this  as  the  tyi>e  with  which  the  other  accidents  are  to 
be  compared. 

a,  8igii8  of  a/  Dislocation,  {Cause^  generally  a  fall  upon  the  elbow  or 
hand,  yet  not  very  iinfi*eqnently  a  direct  blow.) 

1,  Prctcrnataral  immobility. 

2.  Absence  o^' crepitus. 

3,  When  tlie  l)one  is  brought  to  its  place,  it  will  usually  remain 
whhout  the  em]>loymcnt  of  force. 

These  three  are  conmion  signs,  which  apply  to  any  other  joint  a^ 
well  VIS  to  the  shoulder, 

4.  InaUility  to  place  tlie  hand  upon  the  opposite  shoulder,  or  to 
have  it  placed  there  by  an  assistatU.,  while  at  the  same  time  the  elbow 
touches  the  breast.  This  is  a  sign  common  to  all  of  the  dislocations 
of  the  shoulder.^ 

The  following  are  special  signs,  or  such  as  belong  only  to  particular 
dislocations  of  the  shoulder. 

5,  Depression  under  the  acromion  process;  always  greatest  under- 
neat!i  the  outer  extremity,  but  more  or  less  in  front  or  behind,  accord- 
ing as  the  dislocation  may  be  into  the  axilla,  forwaixls  or  backwards. 

6.  Round,  smooth  head  of  the  bone  sometimes  felt  in  its  new  situa- 
tion, and  very  plainly  removed  from  its  socket;  moving  with  the  bbatl. 
Absence  of  the  head  of  the  bone  frtnn  the  gt>ckct. 

7.  Elbow  carried  outwanls,  and  in  certain  t^ses  forwards  or  back- 
wards, and  not  easily  pressed  to  the  side  of  the  btxiy. 

8,  Arm  shortened  in  the  disk>cation  forw^ards,  and  slightly  length- 
ened or  its  length  not  changed,  when  in  the  axilla, 

b.  Sigfis  of  a  Fraelurc  of  tlie  Neck  of  the  Scapula*  (CaiufCj  generally 
a  direct  blow;  exceedingly  mre.) 


*  Report  on  «  New  PrinciplB  of  Dvn^nosis*  in  Di^locntions  of  the  Shou1dt*r-j*>mt| 
by  L.  A.  Dugiu,  Prof  uI'Hurgcry  in  the  Mudicul  College  of  Georguu  Trmi«.  Auier 
lied,  Amoc<,  vuL  x,  p.  175. 
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1.  Preternatural  mobility. 

2.  Crepitus,  generally  detected  by  placing  the  finger  on  the  coracoid 
process,  and  the  opposite  hand  upon  the  back  of  the  scapula,  while  the 
nead  of  the  humerus  is  pushed  outwards  and  rotated. 

3.  When  reduced,  it  will  not  remain  in  place. 

4.  The  hand  may  generally,  but  with  difficulty,  be  placed  upon  the 
opposite  shoulder,  with  the  elbow  resting  upon  the  front  of  the  chest. 

5.  Depression  under  the  acromion  process,  but  not  so  marked  as  in 
dislocation. 

6.  Head  of  the  bone  may  be  felt  in  the  axilla,  but  less  distinctly  than 
iu  dislocation.  Never  much  forwards  or  backwards.  Head  of  the  bone 
moves  with  the  shaft.  Head  of  the  bone  not  to  be  felt  under  the  acro- 
mion process,  although  it  has  not  left  its  socket. 

7.  Elbow  carried  a  little  outwards,  but  not  so  much  as  in  dislocation. 
Easily  brought  against  the  side  of  the  body. 

8.  Arm  lengthened. 

9.  The  coracoid  process  carried  a  little  toward  the  sternum,  and 
downwards. 

10.  Pressing  upon  the  coracoid  process,  it  is  found  to  he  movable, 
and  it  is  also  observed  that  it  obeys  the  motions  of  the  arm. 

c.  Signs  of  a  Fracture  of  ihe  Lower  or  Anterior  Lip  of  the  Glenoid 
Cavity.     Not  yet  fully  determined. 

d.  Signs  of  Fracture  of  the  Anatomical  Neck  of  the  Humerus.  Intra" 
capsular.  (Cause^  a  direct  blow;  generally  opening  to  the  joint,  but 
not  always.) 

1.  Mobility  not  increased,  nor  diminished. 

2.  Crepitus,  generally  discovered  by  pressing  up  the  head  of  the 
bone  into  its  socket  and  rotating;  or,  when  the  tubercles  are  also 
broken,  by  grasping  the  tubercles  and  rotating  the  arm. 

3.  Fragments  not  generally  displaced. 

4.  The  hand  can  be  placed  easily  upon  the  opposite  shoulder,  with 
the  elbow  against  the  front  of  the  chest. 

5.  Very  slight,  if  any,  depression  under  the  acromion  process. 

6.  Head  of  the  bone  generally  in  its  socket,  but  not  felt  so  distinctly 
as  before  the  fracture. 

7.  Elbow  fells  easily  against  the  side  of  the  body,  or  is  easily  placed 
there. 

8.  Arm  not  lengthened,  nor  appreciably  shortened,  unless  the  head 
be  driven  so  much  into  the  body  as  to  separate  the  tubercles. 

9.  In  this  latter  case  there  are  present  also  the  signs  of  fracture  of 
the  tubercles. 

e.  Signs  of  Fracture  of  the  Humerus  through  the  Tubercles.  Extra- 
capsular.    {Cause,  direct  blows.) 

1.  Generally,  there  is  neither  marked  mobility  nor  immobility, 
except  what  immobility  may  be  due  to  a  contusion  of  the  muscles. 

2.  Crepitus,  discovered,  but  not  so  easily  as  in  intracapsular  frac- 
tures, by  rotating  the  arm  while  the  tubercles  are  grasped  firmly. 

3.  If  displacement  exists,  the  fragments  are  not  always  easily  kept 
in  place  when  once  reduced. 
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4.  The  hand  can  be  placed  upon  the  opposite  shoulder,  with  the 
f*lbow  against  the  front  of  the  chest. 

5.  No  depression  under  the  acromion  process. 

6.  Heiid  of  the  bone  in  its  socket,  and  moving  with  the  shafl,  when, 
lis  is  usnally  the  case,  it  is  impacted, 

7.  Elbow  hangs  against  the  side  of  the  body. 

8.  Arm  shoitened  when  in^pacted,  bnt  not  much. 

The  signB  which  characterize  this  accident  are  more  obscure  than 
in  either  of  the  other  shonhler  accidents.  They  are  mostly  nega- 
tive, and  will  not  generally  be  determined  positively  except  in  th£ 
autopsy. 

f,  iSigns  of  a  Longiiufiinnl  Fracture  of  the  Head  and  Neck^  or  splitting 
off  of  Vie  Greater  Tubercle,  {Cause  j  direct  blow  upon  the  front  of  the 
shoulder.) 

1.  Mobility  of  the  limb  natural. 

2.  Crepitus ;  eliciteil  especially  by  grasping  the  tubercles  and  rotat- 
ing the  arm,  or  by  carrying  it  up  and  back  and  then  rotating. 

3.  When  reduced,  the  fragments  will  not  remain  in  place. 

4.  The  hand  can  be  plaeeil  upon  the  opposite  shoulder,  while  the 
elbow  rests  against  the  front  of  the  chest. 

5.  Some  depression  under  the  acromion  process. 

6.  A  smmith  bony  projection  directly  underneath  tlie  comcoid  pro- 
cess, or  close  ujMin  its  inner  or  outer  side,  moving  with  the  shaft-  The 
head  of  the  bone  cannot  be  felt  in  the  socket,  yet  the  space  under  the 
acromion  is  not  entirely  unoccupied, 

7.  Generally,  but  not  always,  the  elbow  hangs  against  the  side* 
Sometimes  it  inclines  a  little  backwards.  It  ciin  always  be  easili 
brought  to  the  side. 

8.  Arm  generally  neither  lengthened  nor  shortened, 

9.  A  remarkable  increase  in  the  a ntero- posterior  diameter  of  the 
upper  end  of  the  bone. 

10.  A  deep  verticid  sulcus  between  the  tubercles,  corresponding  with 
the  upper  part  of  the  bicipital  groove. 

g.  Slgna  of  a  Fracture  Ihromjh  the  Surgical  Nech  {CauM^  generally 
direct  blows,  but  in  old  jx^ople  frecjuently  caused  by  a  fall  upon  the 
elbow.) 

1.  Preternatural  mobility  often,  but  not  constantly,  pi-e^ent. 

2.  Crepitus,  produced  easily  when  there  is  no  impaction,  or  when 
the  displacement  is  not  complete,  but  with  difficulty  when  impaction 
exists  or  the  displacement  is  complete. 

3.  When  once  the  fragments  have  been  displaced,  it  is  exceedingly 
difficult  ever  afterward  to  maintain  them  in  place, 

4.  The  hand  can  be  easily  placed  upon  the  opposite  shoulder,  while 
the  elbow  rests  against  the  front  of  the  chest 

5.  A  slight  depi'ession  below  the  acromion,  not  immediately  under- 
neath its  extremity,  but  an  inch  or  more  below. 

6.  Head  of  the  bone  in  the  socket,  and  moving  with  the  shaft  when 
inipacted,  bat  not  moving  with  the  shaft  when  not  impacted.  The 
upper  end  of  the  lower  fragment  being  ofti^n  felt  distinctly  pressir 
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upwards  toward   the  roracoid   process;    its   broken   extreinity  being 
easily  distinguij*hecl  by  its  irregularity  from  tlie  head  of  the  bone* 

7,  Elbow  hanging  against  the  si<le  when  the  fragments  are  uOt  dis- 
placed, but  away  from  the  side  when  displaeement  exists. 

8.  Length  of  arm  nnehanged  uuh^s  tlie  fragments  are  impaeted  or 
os^erlapped;  or  both  fragments  are  much  tilted  inwards.  If  the  frag- 
ments are  completely  displaced,  the  arm  is  shortened, 

h.  Signs  of  a  Separation  at  the  Epiphysis,     {Causey  direct  blows.) 

1.  Preternatural  immobility. 

2.  Feeble  crepitus ;  less  rongli  than  the  crepitus  produced  w^hen 
broken  bones  are  nibbed  against  each  other. 

3.  Fragments  replaced  are  not  easily  maintained  in  place,  unless  the 
reduction  has  been  effected  by  Moore*s  methml. 

4.  Same  as  in  preceding  variety  of  fracture. 

5.  The  depression  is  not  immediately  under  the  acromion,  yet  higher 
than  in  most  fractures  of  the  surgical  neck^  perhaps  one  inch  l>elow 
the  acromion  prot*ess. 

6.  Head  of  the  Ijone  in  its  soekety  and  not  moving  with  the  shaft. 
Upper  end  of  lower  fragment  projecting  in  fronts  when  displacement 
exists,  and  feeling  less  sharp  and  angular  than  in  citse  of  a  broken 
bone;  indeed,  being  slightly  convex  and  rather  smooth,  it  may  easily 
l>e  mistaken  for  the  liead  oC  tlie  bone. 

7.  Same  as  prectHling  variety, 

8.  Ijcngth  of  arm  not  changed  unless  the  fragments  are  overlajiped, 
or  both  fragnients  are  tilted  upcm  each  other.  When  tlie  fnigments 
are  overlapped,  the  arm  is  shortened, 

9.  This  accident  is  peculiar  to  the  young.  It  can  seldom  occur  after 
the  twentieth  year. 

There  arc  other  accidents  about  the  shoulder-joint,  such  as  a  patho^ 
logical  partial  luxation  of  the  humerus^  disloetition  of  the  tendon  of  the 
biceps,  etc.,  which  might  jxissibly  l>c  confounded  with  fractures,  but  the 
consideration  of  which  I  shall  n.^Tve  tor  another  time* 

Treatment, — I  have  alrt\idy  spoken  of  the  treatment  of  fractures  of 
the  neck  of  the  s^-apula,  and  my  remarks  will  now  be  confined  to  frac- 
tures of  the  upper  end  of  the  humerus, 

fVactares  of  the  Anatomical  Neck,*  Intracapmtlar. — As  has  already 
been  stated,  these  are  generally  compound  fractures,  and,  from  the  ex- 
tent of  the  injury,  often  dcmaml  resection,  or  amputation  of  the  entire 
arm.  If  an  effort  is  made  to  save  the  arm,  splints  will  not  Ijc  applied, 
and  the  treatment  will  have  little  or  no  reference  to  the  existenw  of  a 
fracture;  it  will  l>e  directed  only  to  the  reduction  or  prevention  of  the 
inflammation,  etc. 

Simple  fracture  of  the  anatomical  neck,  if  not  entirely  within  the 
mpsule,  without  any  external  wound  communicating  with  the  joint,  and 
aocompanied,  as  it  is  sometimes,  with  impaction,  may  unite,  or  the 
upper  fragment  may  become  inca^d  in  the  lower. 

It  is  not  proper  in  such  eases  to  enjploy  grc^at  violence  for  the  purpose 
uf  detecting  crepitus,  lest  the  fragments  should  become  displaeed ;  and 
if  the  arm  should  be  found  to  be  a  little  shortened,  it  must  not  be  ex- 
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tended,  with  a  view  to  overcoming  the  shortening,  since  upon  the  im- 
paction probably  depend,  in  a  great  measure,  the  chances  of  union. 

The  elbow  and  forearm  may  be  suspended  in  a  sling,  while  the  arm 
h  gently  supported  against  the  side,  merely  to  insure  quietude*  Jso 
splints  are  uece^*saiy  or  useful. 

Treatinait  of  Fractures  through  the  Tuber dea  {Extracapsular) ;  Nan- 
impacted  and  Impacted. — In  tliese  cases,  also,  the  fragments  being  sel- 
dom displaced,  very  little  if  any  mechanical  treatment  is  demanded* 
A  sling  is  all  that  is  usually  requireil.  If^  however,  on  account  of  dis- 
placeraent  of  the  fragment,  a  splint  is  thouglit  necessary,  it  must  be 
applied  in  the  manner  hereafter  to  be  directed  in  eases  of  fractures  of 
the  surgical  neck. 

If  impaction^  with  shortening,  exists,  the  same  remarks  are  applica- 
ble here  as  in  intracapsular  impacted  fractures,  namely,  that  we  ought 
not  to  rotate  the  liml)  luucli,  nor  violently,  in  order  to  discover  crepi- 
tus, nor  make  extensiou  with  tlie  view  of  overc*oming  the  shorteuing, 
since  the  fmgnients  unite  more  promptly  and  certainly  when  the  im- 
paction remains,  and  its  couti nuance  in  no  way  damages  the  usefulness 
of  the  limb, 

Trcalmeni  of  Longitudinal  Fracture  of  the  Head  and  Neek,  or  of  a 
Separation  of  the  Greater  Tubercle, — In  the  only  instance  which  I  have 
recognized  as  a  fracture  of  the  greater  tubercle,  and  already  referred  to, 
the  displacument  was  modemte,  and  could  not  l>e  overcome  either  by 
change  of  position  or  by  pressure  with  extension.  The  patient  was 
therefore  merely  laid  upon  his  back  in  bed.  No  dressings  of  any  kind 
were  employed,  and  the  fragments  seemed  to  unite  promptly,  and  with 
no  increase  in  the  displacement. 

If  the  dis|>htwment  is  originally  more  considerable,  attempts  ought 
still  to  be  made  to  redtice  tlie  fragments,  by  extension  and  abduction 
of  tlie  arm,  witlj  direct  pressure;  yet  they  will  not  generally  prove 
completely  successful,  nor  will  it  be  found  exisy  to  retain  ihem  when 
reduced, 

Mr*  Mayo  treated  a  fracture  of  this  character,  which  occurred  in  a 
man  of  sixty  years  of  age,  with  a  figure-of-8  bandage^  and  a  sling,  with 
a  lathe  splint  on  the  other  side  of  the  Immenis,  the  ap|Mir  part  of  which 
was  made  to  bear  on  the  i ragmen ts,  by  uniting  the  upfRT  part  of  the 
circular  arm  roller  to  the  figure-of-8  bandage.  '*  Tlie  fracture  uniictl 
favorably,"  he  says,  but  we  presume  that  he  does  not  mean  to  affirm 
that  it  united  without  any  degree  of  disj>lacement;  a  result  which  prob- 
ably ought  never  to  be  expected,  Mr.  Mayo  adds,  however,  that  **tbr 
a  long  time  the  patient  had  some  difficulty  in  carrying  the  arm  back- 
wards."^ 

Treatment  of  Fractures  of  the  Surgical  Neck,  including  Separations  at 
the  Epiph/ms, — We  have  already  considered  the  value  of  Mtiore*9 
method  of  reduction  in  cases  of  iocompletc  epiphyseal  separations  of 
the  upper  end  of  the  humerus;  but  the  reduction  having  been  aceom- 
plished,  I  see  no  reiis<:)n  to  suppose  that  the  indications  of  treatment  can 


*  B,  Cooper'B  edition  of  Sir  A,  Cooper  oa  Dislocations,  etc.»  Amerioin  edition,  p, 
835. 
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essentially  vary  in  separations  at  the  epiphysis  from  those  in  true  frac- 
tures through  any  part  of  the  surgical  neck,  since  the  relative  action  of 
the  muscles  remains  the  same,  and  the  direction  of  the  displacement  is 
generally  the  same.  My  remarks,  therefore,  upon  this  point  may  be 
considered  as  equally  applicable  to  fractures  and  epiphysary  separa- 
tions. 

In  a  considerable  proportion  of  these  cases  not  much  displacement  of 
either  fragment  takes  place,  and  consequently  we  have  only  to  apply 
such  moderate  retentive  means  as  will  insure  quiet.  Indeed,  under 
such  circumstances  we  might  not  hesitate  to  adopt  the  posture  treat- 
ment practiced  by  Dupuytren  in  two  cases,  both  of  which  terminated 
fevorably.  The  treatment  consisted  in  placing  the  arm,  semi-flexed, 
on  a  pillow,  the  pillow  being  arranged  so  as  to  form  a  pyramid,  the 
summit  of  which  was  lodged  in  the  axilla,  while  the  elbow  was  secured 
to  the  side  of  the  body  by  a  bandage.^ 

Unhappily,  however,  as  we  have  seen,  this  condition  is  not  always 
present;  the  most  frequent  form  of  displacement  being  that  in  which 
the  lower  fragment  is  drawn  upwards  and  inwards,  or  toward  the  cora- 
ooid  process. 

In  such  cases  it  will  require,  often,  no  little  perseverance  and  skill 
to  effect  reduction,  if  it  is  not  found  to  be  actually  impossible,  and  still 
more  to  retain  the  bones  in  place  when  once  reduced.  Indeed,  it  is 
.  proper  to  say  that  a  complete  reduction  is  seldom  accomplished  and 
permanently  maintained,  owing,  probably,  to  the  advantageous  action 
of  the  muscles  which  tend  to  produce  the  displacement,  and  in  part 
also  to  the  difficulty  of  applying  any  apparatus  or  dressing  which  shall 
act  efficiently  upon  the  fragments. 

Sir  Astley  Cooper  recommends  for  this  accident  a  couple  of  splints, 
to  be  placed  one  in  front  of  and  one  behind  the  shoulder,  an  axillary 
pad,  a  clavicular  bandage,  and  a  sling;  the  sling  being  made  to  sus- 
pend only  the  wrist  and  not  the  elbow,  since  he  had  observed  that 
when  the  elbow  was  lifted  the  upper  end  of  the  shaft  was  inclined  to 
fall  forwards. 

Mr.  Tyrrell  informed  Mr.  Cooper  that  in  a  similar  case  he  had  found 
the  bone  best  maintained  in  its  natural  position  by  its  being  raised  and 
supported  at  right  angles  with  the  side,  by  a  rectangular  splint,  a  part 
of  which  rested  against  the  side,  while  the  arm  reposed  upon  the  other 
part;  and  until  he  had  made  use  of  this  plan,  he  could  not  succeed  in 
removing  the  deformity,  or  in  keeping  the  bone  in  its  place. 

The  following  is  the  plan  which  I  have  myself  generally  pre- 
ferred: 

Two  splints  are  prepared,  made  of  felt,  gutta  percha  or  leather.  The 
latter  is  the  most  economical,  generally  most  easily  obtained,  and  an- 
swers its  purpose  as  well  as  either  of  the  others.  The  leather  to  be 
employed,  should  be  sole  leather,  of  medium  thickness  and  hemlock 
tanned.     (See  General  Treatment  of  Fractures,  Chapter  V.) 

I  Dupuytren  on  Bones,  Sydenhum  edition,  p.  99. 


2^4 


FRACTURES    OF    THE    HUMERtre. 


The  **long"  splint  must  be  long  enough  to  extend  troni  the  tip  of 


Fio.  72. 


tlie 


riQ.  7a. 


Fin.  74, 


acromion  process 


to  a  point  jnstal>o^ 

the  i 


VIaq  of  suthor**  long 
leather  arm  iipllDt. 


Long  leather  iplint 
cIomhI  a^t  lop,  und  In 
Bhitpe. 


eternal  com! 
The  form  of  the 
splint,  l>efore  it  is 
moulded,  is  repre- 
eented  in  the  accom- 
pany i  ng  WfXRicu  t, 
abort  «pnnt.  Fig*  72.  It  is  then 
to  be  bevelled  or 
thinner]  along  its  edges  hy  shaving 
a  thin  ribbon  from  the  nmrgins  on 
the  side  which  is  to  be  laid  against 
the  arm  ;  a  few  holes  are  to  be 
made  with  u  brad-awl  on  tlic  mar- 
gins of  the  V-shaped  section  at 
the  upper  end.  Having  soaked 
the  splint  in  water,  nntil  it  is  ren- 
dered slightly  flexible,  it  is  rolknl 
np  from  its  two  sides  until  it  has  the  natural  curve  of  the  circumfer- 
ence  of  the  arin.  If  it  is  wet  too  murh  it  will  yield  under  the  pressure 
of  the  bandages,  and  this  is  not  desirable.  It  ought  to  \ye  straight,  or 
nearly  so,  in  its  longitudinal  axis,  exeept  at  the  to[),  where  it  embracer 
the  end  of  the  shoulder;  and  it  should  be  inflexible  when  applied,  the 
splint  touching  the  arm  firmly  only  over  the  head  and  tuberosities,  and 
along  the  lower  portion  of  the  humerus.  The  A^ -shaped  section  at  the 
top  of  the  splint  is  then  closed  with  stnmg  linen,  or  shoemaker's  thread  ; 
and  in  order  to  give  it  a  more  regular  curve,  and  to  render  it  smooth, 
it  may  he  hammeretl. 

Some  of  the  splints  which  surgeons  prepare,  in  imitation  of  this  gen- 
eral plan,  extend  too  far  upon  the  slK»uldt;r,  and  are  liable  to  be  iHs- 
turbed  in  motions  of  the  neck  or  of  the  arm.  It  is  unly  nece«^iiry  that 
the  splint  should  embrace  the  shoulder  sufficiently  to  prevent  its  slid- 
ing down.  The  splint  will  now  be  completed  by  inclosing  it  in  a  loose 
flannel  sack,  stitched  on  the  outside.  If  the  arm  is  swollen  and  tender, 
or  the  skin  very  delimtc,  a  tliia  sheet  of  cotton  wadding  should  be  laid 
between  tlie  cover  and  splint, 

Tlie  ''short"  splint  made  of  leather,  also — binder's  board  will  answer 
equally  well — carefully  trimmed,  and  covered  with  flannel  clotl»,  must 
have  suflicient  length  to  extend  fnviu  the  free  margin  of  the  axiihi  to 
the  internal  condyle,  taking  care  tfuit  it  shall  not  touch  either.  The 
purpose  of  this  splint  is  not  to  support  the  fragments,  for  it  is  apparent 
that  it  cannot  extend  so  high,  even,  as  the  point  of  fracture;  but  it  is 
solely  to  protect  the  delicate  skin  l>enc»ath  the  arm  from  the  bandages, 
which  are  apt  to  tbrm  cords  ami  cause  ex(x>riatioiis.  In  this  |X>int  of  view 
it  is  of  grt'at  importance,  and  t-aunot  properly  t>e  omitted. 

The  splints  being  laid  ufion  the  arm,  and  while  extension  and  coun- 
ter-extension are  niaintainc*!  by  assistants,  for  the  purpose  of  restoring 
the  frtigmeuts  to  position  if  possible,  the  surgeon  will  apply  a  roller, 
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Dclo&ing  the  splints,  trnm  the  elhow  to  the  axilkry  margin.  Thm 
Toller  must  be  carefully  stitched  to  the  coven?  of  both  splints*  A  second 
roller  is  then  carried  from  the  top  of  the  long  splint  to  the  opposite 
axilla,  and  by  several  suct-e.^sive  turns  the  upper  end  of  the  splint  and 
the  shoulder  are  completely  covered  in.  This  is  also  to  be  made  fast  to 
the  cover  of  the  long  splint^  by  stitches.  Finally^  a  third  roller  is 
made  to  inclose  both  the  body  and  the  lower  portion  of  the  arm  ;  and 
the  forearm  is  securetl  at  a  right  angle  with  the  arm  by  a  sling,  looped 
under  the  tbreiirni.  It  is  iinimrtaut  that  the  sling  shall  not  embrace 
the  elbow,  since  it  will,  if  thus  applied,  tend  to  displace  the  fragments 
and  drive  them  past  each  other. 

The  bandage  or  roller  hitherto  applied  by  surgeons  to  the  hand  and 
forearm,  when  dressing  a  broken  humerus,  is  wholly  unnecessiiry  and 
often  a  source  of  annoyance*  The  roller  inclosing  the  arm  and  sidintw 
will  seldom  give  rise  to  serious  eonge-stion  or  swelling  of  the  forearm 
and  hand  unless  it  is  applied  too  tightly ;  and  when  swelling  does  occur 
it  will  be  promptly  relieved  by  a  few  hours*  or  days'  continemeut  to 
the  horizontal  position.  The  most  serious  objection,  however,  to  the 
roller  a[>plied  to  the  baud  and  forearm,  is  not  that  it  is  unnecessary,  but 
that  it  is,  in  most  cases,  injurious.  It  is  exceeding  liable  to  become 
disarranged,  especially  if  the  patient  is  permitted  to  move  tlie  arm  at 
the  elbow-joint;  and  in  most  cases  it  will  be  soon  found,  by  its  unerjual 
pressure,  to  cause  those  congestions  and  swellings  which  it  was  dasigned 
to  prevent.  Perhaps  it  will  be  sufficient  for  me  to  say  that  for  many 
years  I  have  rejected  this  bandage  altogether  in  all  fractures  of  the  hu- 
merus, and  that  no  haru)  has  ever  come  of  the  practice. 

It  will  be  readily  seen  tliat  the  lii'st  roller  performs  the  most  impor- 
tant function  in  this  dressing.  The  long  outer  splint  Ijcing  firm  and 
unyielding,  and  being  supported  above  by  the  projet^tion  of  the  head 
of  the  humerus,  the  first  roller  draws  the  upper  end  of  the  lower  frag* 
ment  outwards,  and  thiLS,  as  far  as  possible,  accomplishes  its  readjust- 
ment. The  upper  fi-agnient  is  ahvays  beyond  our  control.  The  second 
roller  is  not  of  much  use,  inasmuch  as  it  soon  becomes  loose;  and  in 
any  event  it  can  only  hold  the  top  of  the  splint  a  little  more  firmly 
against  the  head  of  the  humerus.  I  oecjxsionally  omit  it.  The  third 
[Toller  insures  quietude  to  the  arm,  in  the  best  position,  namely,  beside 
the  body. 

When  the  patient  is  standing  or  sitting,  the  forearm  needs  to  be  sus- 
pended in  the  sling;  but  when  reclining,  the  foreiirm  may,  if  the  patient 
chooses^  be  extended.  If  the  entire  dressing  is  well  stitched  it  is  not 
much  liable  to  disarrangement,  and  may  be  worn  two  or  three  weeks 
at  a  time  without  removal;  but  from  time  to  time,  as  the  swelling  sub- 
sides or  the  muscles  atrophy;  the  bandages  may  need  to  be  tightened 
by  overstitching,  or  by  supplementary  rollers, 

I  have  been  thus  minute  in  my  description  of  this  dressing,  l>ecause 
its  value  de|)ends  upon  the  care  with  which  the  detiiils  are  ciirried  out; 
and  because,  essentially,  the  same  dressing  is  used  by  me  in  all  fractures 
of  the  humerus  occurring  through  its  up{>er  or  middle  thirds;  more- 
over,  I  do  not  wish  to  be  held  responsible,  in  any  cane,  for  l>ad  results 
when  dressings  are  applied  in  an  imperfect  or  slovenly  manner. 
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If  union  iak^  place  without  overlapping,  of  course  the  arm  is  not 
maimed  by  the  fmcturc ;  bot  ev'cn  wlicn  the  union  occurs  with  con^sid- 
erable  overlapping,  the  usefulnesa  of  the  arm  is  seldom  impaired. 


i  5.  Shaftt  below  the  Surgical  Neck  and  above  the  Base  of  the 

Condyles. 

Cames.-^Jn  a  record  of  22  cases  in  which  the  cause  of  the  fracture 
is  stated,  I  tind  tliis  portion  of  the  shaft  l>roken  from  direct  violence 
1 3  t  i  n  1  es  ;  fro  in  in  d  i  r  ect  blows,  t  h  e  co  u  cu  ss  i  o  n  bei  n  g  r  ccci  vwl  u  |  >o  n  t  he 
elbow^  4  tin)cs ;  once  it  was  a  consequence  of  tertiary  hies*  once  it  oo- 
eurrcd  during  birtli,  and  three  times  in  the  same  patient  it  lias  bee 
broken  from  muscular  action  alone,  each  consecutive  fracture  oc<*urring3 
at  a  different  point.  The  records  of  surgery  furnish  many  examples  of 
fracture  of  the  shaft  of  the  humerus  from  muscular  action,  as  in  throw- 
ing a  stone  or  snowball  j  but  the  most  singular  examples  are  those  in 
which  the  bone  has  been  broken  in  a  trial  of  strength  between  two 
persons,  by  grasping  the  liands  palm  to  |>alm,  witb  the  elbows  resting 
upon  a  table,  and  twisting,  when  the  humerus  has  suddenly  given  way 
a  little  above  the  condyles.  This  practice  is  called  by  the  French 
^^  (ounier  poignef/*  the  giime  of  turning  wrists.  I  have  seen  one  case 
of  this  kind,  which  was  under  the  care  of  Dr.  Winne,  and  Malgaigne 
has  collected  five  other  similar  cases,  two  of  which  were  reported  hy 
Lonsdale,  In  L^  Union  Midicale  is  reporteil  an  example  in  which  th€ 
fracture  occurred  on  a  level  with  the  insertion  of  the  deltoid,  a  little^ 
below  the  insertion  of  the  pectoralis  major  and  latissimus  dorsi.  The 
fr-actnre  seemed  to  l>e  nearly  transverse.^ 

The  example  of  fmeture  during  birth,  to  which  I  have  referred, 
occurred  in  a  healthy  female  cliild,  whose  parents  were  also  healthy^ 
The  mother  was  in  labor  six  or  eight  hours,  but  the  labor  was  nofc 
severe.  She  was  attended  by  a  midwife,  and  does  not  know  whethef 
violence  was  employed  or  not,  Dr.  Lock  wood,  of  Buffalo,  was  calle^f 
on  the  third  day,  and  found  the  arm  broken  a  little  below  its  middle 
and  moving  iis  freely  as  it  did  at  the  elbow-joint;  he  applied  lateral 
splints  with  bandages,  etc.  I  saw  the  child  with  Dr.  Lock  wood  on 
the  seventeenth  day  after  its  birth.  There  was  then  a  perfect  ferrule  of 
ensheathiug  callus  surrounding  the  fragments,  an<l  which,  owing  to  the 
softness  of  the  flesh,  could  be  easily  detected  and  defined.  The  frag- 
ments had  be(-^n  firm  at  least  three  or  four  days,  Nearly  a  year  after, 
I  again  examined  the  arm,  and  could  not  discover  any  traces  of  the 
accident. 

Dr.  I/owenhanIt  has  also  reported  a  ease  in  which  the  evidence  wa 
conclusive  that  the  fi*;icture  was  cause<l  solely  by  the  cx)ntractions  of  thi 
uterus,  which  forced  the  arm  against  the  pulies ;  the  arm  being  heard- 
distinctly  to  snap  when  it  was  passing  this  point  and  while  the  hands 
of  the  acx'oucheur  wci-e  not  aiding  in  the  delivery.     In  this  case  the 
humerus  was  broken  in  its  upper  third,* 

'  Amer  Med  Times,  vol.  iv,  p.  163. 

*  Lowonbardt,  Americftn  JourtiHl  of  the  Medical  Sciences,  Jan uarj,  1841,  p.  250, 
fk'oni  McdiciD.  Zeit.,  Mai  6,  IdlO. 
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Dr.  N-  Fanning,  of  Catskill,  N.  Y.,  has  reported  to  me  the  folloM- 
[ig  as  having  oanirr-ed  in  his  own  prai'tiee: 

"  Mrw,  H.,  of  Catskill,  was  deliverod  June  8,  18G5,  after  a  short  and 
BOt  severe  labor,  of  a  full-grown  and  liealthy  male  ehikj.  The  mother 
Hi  well  formed,  with  ample  pelvis.  The  labor  was  natural,  ami  the 
entation  thfe  most  favorable,  the  oedpnt  eorresponding  to  the  left 
aoetaliLiltim  ;  but  immediately  after  the  delivery  of  the  head,  a  hand 
%nd  a  portion  of  tlie  forearm  of  the  ehikl  were  felt  above  the  pubes. 
The  shoulders  and  body  were  deliverefl  very  quickly  after  the  head, 
and  during  a  single  pain.     Just  as  the  right  shoulder  of  the  ehild  was 

K massing  under  the  arch  of  the  pubes,  I  heard  a  anap,  not  unlike  that 
fiused  by  the  breaking  of  a  pipe-stem,  which  I  soon  found,  as  I  sus- 
)ected,  to  be  caused  by  the  fracture  of  t!ie  right  os  humeri  of  the  ehild 
n  its  upper  third.**     The  bone  united  with  some  deformity. 

l>r.  Fanning  is  of  the  opinion  that,  in  this  case,  the  et»ntraction  of 
the  uterus,  otx-urring  while  the  arm  of  the  child  CK-eupied  some  unusual 
piisition,  was  the  cause  of  the  frjicture.  It  was  certainly  not  due  to 
l^y  force  applied  by  Dr,  Fanning  himself* 

Seat  €iml  iJiredlon  of  the  Fntcture. — The  seat  of  the  fracture  is  more 

E>flen  below  than  above  the  middle  of  the  bone;  thuSj  I  have  found  the 

t3turc  fourteen  times  D(^r  the  middle,  and  the  same  number  of  times 

[>w  the  middle  third,  but  only  seven  times  above  the  middle  third* 

observations  of  Norris,  who  found  four  fractures  of  the  shaft 

ibove  the  middle,  and  nine  below,  correspond  with  my  owu  ;*  but  M, 

Tu^retin,  In  the  same  number  of  fractures,  found  nine  above  the  mid- 

ile  and  four  belowr 

The  line  of  fracture  is  generally  oblique,  but  more  often  transverse 
tian  in  fractures  of  the  clavicle,  femur,  or  tibia, 

DupJaeemmL — The  direction  of  the  displacement  dcpemls^  no  doubt, 
Dtinetimes  ujx)n  the  pret^ise  point  of  the  fmeture  and  upon  the  action 
E>f  the  muscles  opemting  ni>on  the  two  fragments  ;  thus,  if  the  fracture 
place  just  alx>ve  the  insertion  of  the  deltoid,  the  lower  fragment 
ible  to  be  dmwn  upwards  and  outwards,  in  the  direction  of  its 
fibres,  while  the  upper  fragment  is  carried  toward  the  origin  of  the 
-jpectoralis  major,  etc. ;  but,  in  a  great  majority  of  eases,  the  influence 
tf  these  muscles  is  more  than  counterbalanceil  by  the  direction  of  the 
'^oree,  and  by  the  direction  of  the  fracture.     Practical ly,  therefore,  it  is 
Mom  of  much  importance  to  determine  the  exact  point  of  fracture, 
whether  it  is  just  above  or  below  the  insertion  of  a  particular 
cle;  nor,  indeed,  is  it  generally  very  easy  to  aseertjiin  this  point 
rith  much  precision. 
The  amount  of  displacement  varies  considerably  in  diflerent  persons 
[and  in  fractures  at  diflerent  |M»int8,  but  it  will  average  about  three- 
quarters  of  an  inch.     When   the  fracture  is  produced  by  muscular 
^action  alone,  it  is  genemlly  transverse,  and  displacement  seldom  occurs* 
"^Buch  was  the  fact  in  every  instance  where  my  own  patient  broke  the 
three  times  consecutively  at   different   points;   and  union   was 

*  NorrU,  Am.  Journ.  of  M*^.  Sci,,  Jnnuftryi  1842,  voL  xix,  p.  28* 

•  Gu^fotin,  Prt'fisc  M^dicale,  vol.  »,  p.  45. 
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speedily  accomplisheil,  and  with  no  ddbrmity.  Dupuytren,  however, 
saw  a  case  which  couBt it u ted  an  exception  to  this  general  rule.  The 
fragments  bei-iune  completely  separated,  and  were  so  movable  that 
union  could  not  be  efieeted,  and  he  was  eompi^llal,  after  three  months, 
to  resort  to  resection. 

Results. — In  twenty-three  examples,  the  avemge  shortening  is  about 
one-quarter  of  an  inch;  but  of  these,  thirteen  are  not  shortened  at  all, 
so  tliat  the  average  of  shortening  in  the  remaining  ten  is  three-quarters 
of  an  incli ;  the  amount  of  overlapping  varying  from  one-quarter  of 
an  inch  to  one  inch  and  a  quarter. 

In  forty-five  examples,  not  including  gunshot  fractures,  I  have  three 
times  seen  the  humerus  refuse  to  unite  by  bone  ;  once  when  the  fracture 
was  in  the  lower  third  of  the  shaft.  This  was  an  oblique,  compound 
fracture,  and  no  union  had  taken  place  at  the  end  of  ^ve  months.  The 
man  was  intemperate,  but  in  pretty  good  health.^  In  the  se<*ond  case, 
the  fnicture  hat!  ot^curretl  a  little  below  the  middle  of  the  bone,  and  it 
was  simple.  Fi%^e  months  after  the  accident  this  patient  consulted  me, 
when  I  found  the  elbow  anchylosed,  the  forearm  being  fixed  at  right 
angles  with  the  arm.'  Neither  of  these  patients  had  been  under  my 
care  ])revionsly,  but  I  learned  that  an  intelligent  Canadian  surgeon 
bad  treated  one  of  them,  and  the  other  had  been  Been  and  treated  by 
several  surgeons. 

In  the  third  c*ase,  a  lad,  five  years  of  age,  received  a  fracture  about 
three  or  four  iuelies  above  the  elbow-joint,  by  the  passage  acniss  the 
limb  of  a  heav^  army  wagon.  The  arm  was  dressed  with  splints,  and 
in  alx)ut  five  weeks  several  fragments  of  necrosed  bone  were  removed 
l)y  Dr.  Pope,  of  St*  Loo  is,  and  the  splints  were  again  applieiL  Ten 
months  from  the  date  of  the  injury,  I>r,  Brintnn,  of  Philadelphia, 
o^x^rate*!  by  perforation,  and  reapplied  splints.  When  the  splints  were 
removed,  the  limb  was  stniight  and  apparently  firm,  but  the  bond  of 
union  gradually  gave  way,  and  when  he  came  under  my  charge  in  No- 
vember, 18(>4,  more  than  two  years  after  the  accident,  the  arm  was  l>ent 
at  an  angle  of  45°,  and  the  union  was  fibrous  only*  Under  my  advice 
all  restraint  and  dressings  were  removed,  and  he  was  sent  into  the 
cjountry  to  improve  his  general  health,  with  the  understanding  that  I 
would  operate  at  some  future  day*  Subsequently,  on  the  14th  of  April, 
1867, 1  resected  the  bone  at  the  seat  of  fracture,  securing  the  fragments 
with  wire,  and  supporting  the  arm  with  a  gutta  percha  splijit.  The 
result  was  a  perfect  bony  union,  and  a  very  useful  arm* 

In  two  other  eases  the  elbow  remained  somewhat  stiff  a  long  time 
after  the  splints  were  removed  ;  in  one  case  complete  freedom  of  motion 
was  not  restored  at  the  end  of  fifteen  years. 

Generally,  however,  the  motions  of  the  elbow-joint  have  been  very 
soon  restored  after  the  removal  of  the  splints  and  sling. 

I  ought  to  mention  that,  not  un frequently,  fractures  of  the  shaft  of 
the  humerus,  and  especially  where  they  are  occasioned  by  direct  blow*©, 
are  followed  by  great  swelling,  and  sometimes  by  abscesses.  In  one 
instance^  the  fracture  having  taken  place  within  the  insertion  of  the 


>  Report  oa  Dorormitiet,  etc.,  Cuae  83. 
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*  Ibid.,  Cwe  21.         ■ 
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deltoid  muscle,  the  sharp  extremity  of  the  lower  fragment  was  made  to 
penetrate  the  flesh,  causing  an  abscess,  and  finally  tetanus,  of  which  my 
patient  soon  died. 

The  following  remarks  of  Malgaigne  are  too  pertinent  to  be  omitted 
in  this  connection  :  "When  there  is  great  obliquity,  with  overlapping, 
or  a  fracture  with  splintering,  or  a  multiple  frac- 
ture, a  certain  amount  of  deformity  is  inevitable, 
and  the  formation  of  callus  demands  one  or  two 
weeks  more.  With  the  inflammation  comes  also 
the  danger  of  suppuration,  and  later,  a  rigidity  of 
the  articulations  difficult  to  dissipate.  In  short, 
we  must  not  forget  that  of  all  fractures,  those  of 
the  humerus  are  most  liable  to  fail  of  consolida- 
tion." 

On  the  other  hand,  we  shall  find,  in  the  case 
of  this  bone,  as  in  all  others,  some  remarkable 
exceptions,  where,  although  the  fracture  may  be 
compound,  and  badly  comminuted,  yet  the  limb 
has  been  saved  and  made  useful. 

Treatment, — In  the  treatment  of  fractures  of 
that  portion  of  the  shaft  of  the  humerus  now 
under  consideration,  we  shall  do  best  to  adopt 
essentially  the  same  plan  which  I  have  rec- 
ommended for  fractures  of  the  surgical  neck. 
In  proportion  as  the  fracture  occurs  at  a  lower 
point  of  the  humerus,  however,  will  it  be  neces- 
sary to  extend  the  long  splint  downwards,  in 
the  direction  of  the  elbow;  so  that,  while  in 
fractures  of  the  surgical  neck  and  upper  half  of 
the  shafk  it  may  not  be  necessary  to  extend  the  splint  quite  as  low 
as  the  external  condyle,  in  the  case  of  fractures  in  the  lower  half  of 
the  shaft  it  will  be  necessary  to  include  the  condyles  with  the  splints, 
and  sometimes  it  may  be  necessary  to  employ  the  gutta  percha  angular 
splint,  which  will  be  recommended  hereafter  in  fractures  involving  the 
elbow-joint.  It  is  in  these  latter  cases,  also,  that  we  shall  find,  some- 
times, the  plaster  of  Paris  dressing,  including  the  forearm,  arm,  and 
shoulder,  giving  the  most  satisfactory  results.  Whenever  the  splints 
are  made  to  touch  or  include  the  condyles,  very  great  care  must  be 
taken  to  protect  them  from  pressure. 

Other  surgeons  have  sought  to  make  permanent  extension  in  these 
and  certain  other  fractures  of  the  humerus,  by  various  contrivances. 
Mr.  Lonsdale  constructed  an  instrument  which  might  be  lengthened 
or  shortened  to  suit  the  case ;  it  was  made  of  steel,  and  was  worked 
with  a  screw  operating  upon  cogs  in  a  sliding  bar;  resembling,  in  some 
res|)ects,  the  arm  portion  of  Jarvis's  adjuster.  In  the  second  London 
edition  of  a  series  of  plates  illustrating  the  action  of  the  muscles  in 
producing  displacement  in  fractures,  by  8.  W.  Hind,  is  a  drawing  of 
an  apparatus  invented  by  the  author  for  the  same  purpose,  which  is 
VCTj  simple,  and  in  some  respects  more  complete  than  Lonsdale's,  and 
which  maybe  easily  adapted  to  almost  any  form  of  arm-splint.     In- 

17 


Lonsdale's  extension  appa- 
ratus.—A.  Crutch.  B.  Shaft. 
C.  Elbow  rest.  E.  Hook  for 
attachment  of  bandage,  op- 
posite which  is  a  crossbar  for 
the  same  purpose. 
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deed  J  nolliing  more  is  necessarj^  than  to  attach  to  the  ordinary  long 
splint  a  movable  crutch. 

Dr.  Henry  A.  Martin,  of  Boston,  has  invented  a  splint,  also  for  the 
purpose  of  making  extension  in  fractures  of  the  humerus,  the  counter- 
extension  being  made,  by  adhesive  plasters,  fmm  the  side  of  the  chest. 


FlQ.  76. 


Flo.  n. 


/ 


\      U 


Cl«rk'»  FxUnsioD  tn  fraeturm  of  iImi'] 
II.  A.  Mftitin*!  rx^tenfloii  to  fmcturee  of  ilic  humerus.  neck  of  lh«  humftrua. 


The  apparatus  is  elongated  by  a  ratchet  operating  upon  two  steel  bars, 
whirlj  iirr  tlius  made  to  movt*  n\\un  each  otiicr. 

In  my  opinion,  and  in  tlic  opinion  of  nearly  all  practical  surgeons 
who  have  written  upon  tlii;?  subject,  it  is  impossible  by  tliese  or  any 
other  simiiar  contrivance^  to  make  extonsion  in  fractures  of  ihe  hu-< 
merus.  The  axilla  ctin  never  \w:  made  a  proper  point  of  support  fo 
[jermunetit  couuter'Oxtensioti ;  and  Dr,  Martinis  method,  while  it  avoids 
the  dangers  of  axillary  pressiire,  cannot  prove  efficient*  The  adhesive 
plaster?  must  inevitably  tail  to  retain  their  phiccs  when  even  a  mod- 
erate amount  of  traction  is  ecjutinuously  made  upon  them. 

Dr.  E.  A.  Clarkj  of  the  St.  Louis  City  Hospital,  has  proposed  to 
accomplish  the  extension,  in  fractures  of  the  head  and  surgleuil  ne<*k« 
by  suspending  a  weight  from  the  elljow.     He  reports  one  case  success 
fiilly  treated  by  this  method.     When  the  patient  is  in  the  rccumlM*nt' 
pasture,  tlie  weight  must  be  suspended  over  a  pulley.     Xo  doubt   this 
is  the  only  method  by  which  really  effective  extension  can  ever  be 
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made  in  fractures  of  the  humerus ;  and  there  may  be,  perhaps,  ex- 
amples of  fractures  of  the  neck  of  the  humerus  in  which  the  fragments 
overlap  persistently,  where  it  will  be  proper  to  resort  to  this  novel  ex- 
pedient. When  fractures  occur  above  the  deltoid,  the  overlapping  is 
often  excessive,  and  there  is  not  much  danger  of  their  being  forcibly 
separated  by  the  extension ;  but  in  fractures  l>elow  this,  Dr.  Clark  s 
.method  would  expose  to  the  danger  of  separation  and  non-union  of 
the  fragments.  In  the  case  of  fractures  of  the  neck,  no  splints  are 
used  by  Dr.  Clark ;  yet  as  a  means  of  holding  the  lower  fragment  out, 
a  single  ontside  splint  might  be  useful. 

In  reference  to  those  forms  of  apparatus  which  are  intended  to  press 
upon  the  axillary  margins,  it  ought  to  be  stated  here,  since  we  have 
omitted  to  speak  of  it  in  connection  with  fractures  of  the  surgical  neck, 
that  in  all  fractures  of  the  upper  half  or  third  of  the  humerus,  includ- 
ing fractures  of  the  surgical  neck,  they  must  prove  not  only  useless, 
but  they  must  actually  tend  to  defeat  their  own  purpose.  They  are 
intended  to  replace  the  fragments ;  but  by  their  pressure  upon  the  pec- 
toralis  major  and  latissimus  dorsi,  which  compose  the  free  margins  of 
the  axillary  space,  they  must  inevitably  cause  the  separation  of  the 
fragments. 

Malgaigne,  when  speaking  of  the  apparatus  of  Lonsdale,  remarks  : 
"  But  the  surgeon  should  never  lose  sight  of  the  fact  that  permanent 
extension  is  a  resource  always  dangerous,  often  useless,  and  which 
demands  in  its  application  much  caution  and  watchfulness." 

The  following  example  will  illustrate  the  practical  difficulty  of  em- 
ploying permanent  extension  in  fractures  of  the  humerus : 

A  laborer,  aged  thirty,  was  admitted  into  the  Buffalo  Hospital  of 
the  Sisters  of  Charity,  on  the  second  day  of  October,  1853,  with  a 
simple  oblique  fracture  of  the  humerus,  which  had  occurred  three  days 
before.  The  fracture  was  situated  within  the  insertion  of  the  deltoid, 
and,  having  been  produced  by  the  rolling  of  a  log  upon  the  arm,  the 
whole  limb  was  much  swollen.  The  night  following  his  admission, 
in  a  fit  of  delirium  tremens,  he  removed  all  of  the  dressings.  When  I 
visited  the  wards  in  the  morning,  I  found  the  fragments  displaced  and 
the  muscles  contracting  violently.  The  ordinary  dressings  were  applied, 
and  continued  until  the  fifth  day,  when,  as  the  delirium  had  not  ceased, 
and  the  muscles  continued  to  contract  with  great  violence,  it  was  de- 
termined to  attempt  permanent  extension.  For  this  purpose  we  lifted 
the  elbow  upwards  and  outwards,  to  relax  the  deltoid,  and  then,  having 
made  extension  with  the  forearm  placed  at  a  right  angle  with  the  arm, 
we  fitted  carefully  a  large  gutta-percha  splint  to  the  forearm,  arm, 
axilla,  and  side,  in  such  a  manner  that  when  the  splint  was  secured  to 
these  several  parts,  the  arm  could  not  fall  to  the  side  of  the  body 
completely,  and  in  proportion  as  it  did  fall  downwards,  it  would  make 
extension  upon  the  arm.  This  splint  was  well  padded,  and  secured  in 
place  by  rollers. 

On  the  sixth  day  the  delirium  had  ceased,  and  never  returned.  The 
dressings  were  well  in  place,  and  seemed  to  accomplish  the  indication 
we  had  in  view ;  but,  on  the  seventh  day,  although  he  had  kept  very 
quiet,  everything  was  disarranged,  and  the  whole  bad  to  be  reaajusted. 


252 


FRACTURES    OF    THE    UUMEHU8. 


On  tho  eiglitli  and  ninth  the  same  thing  occiirrecl.  During  this  timfl 
wo  hatl  varic^l  the  tlrL^.sings,  position,  ete.»  each  day,  to  meet,  if  posf^iibk 
tlie  difficuUit>H ;  but  it  was  at  length  deemtMl  unwise  to  pui-sue  the 
attempt  an y  tarther,  and  we  returned  to  the  use  of  tlie  ordinary  spUntis, 
laying  the  arm  against  the  side  of  the  body.  The  union  was  finally 
completed  without  either  overlapping  or  angular  displacement. 

Something  mayalway.^  I>e  acconipli-sherl,  wlicn  the  patient  is  walking 
nbont,  by  allowing  the  elbow  to  eseape  from  the  sling,  so  that  it*?  weight 
shall  make  constant  traction  upon  the  k)wer  fragment ;  and  the  plan 
wbieb  I  suggested  some  years  since^  of  treating  certain  cases  of  delay <  ' 
union  of  the  humerus,  namely ,  extent! ing  the  arm  at  full  length  by  tin 
side  of  the  body,  so  that  the  lower  fragrae nt  shall  receive  the  whoI| 
weight  iif  the  forearm  and  hand,  might  iiecasionally  prove  valuable  in^ 
recent  fractures  where  the  tendency  to  override  was  very  great.  In 
tln*et^  instances,  I  have  already  put  tins  plan  suilieiontly  to  the  tei^t  to 
determine  its  safety  and  ufility. 

The  precise  plan,  and  my  reaf^ons  for  it.s  adoption  in  certain  cases  of 
delayed  union,  were  set  forth  in  the  following  paper,  read  before  the 
Buffalo  City  Medical  Associatiou,  and  published  in  the  Buffalo  Medical 
Journal  for  August,  1854. 

'*  I  have  ol)served  that  non-union  results  more  frequently  after  frac- 
tures of  the  shaft  of  the  humeruSj  than  after  f met u res  of  the  Bhaf^  of 
any  other  bone. 

"Comparing  the  humerus  with  the  femur,  between  which,  above  all 
others,  the  circumstances  of  form,  situation,  etc,  are  most  nearly  |iar- 
allel,  and  in  both  of  which  non-nniim  is  said  to  be  relatively  fretjuent, 
I  find  that  *»f  forty-nine  fractures  of  the  inmitTUS,  four  occurred  through 
thcstirgical  neck,twelvetln*ough  thecondylcii,  and  twenty-nine  through 
the  shaft.  In  one  of  I  he  twenty-nine  the  patient  survived  the  accident 
only  a  few  days.  In  four  of  the  remaining  twenty-eight  uniiin  liad  not 
occurrc-d  after  the  lapse  of  six  months,  and  in  many  moi*e  it  was  delayeil 
Ixnond  the  usual  time.  Two  of  the  four  were  simple  fnicture*,  and 
occurreil  near  the  middle  of  the  humerus;  the  third  was  c*mi pound, 
and  oct^urred  near  the  m  if  idle  also;  tlie  fourth  was  compound)  and 
occurred  near  the  condyles. 

"This  analysis  supplies  us,  therefore,  with  four  cajse.^  of  non-union, 
from  a  table  of  twenty-eight  eases  of  JVactures  through  the  shaft. 

**  Of  eighty -seven  fractures  of  the  femur,  twenty  oci*nr  red  through 
the  neck,  one  through  the  trochanter  major,  and  <nie  thrnngh  the  eon-^ 
dyles.  The  remaining  sixty-live  occurred  tlirongh  t\u^  shalt,  and  gen- 
erally near  tiic  middle,  and  not  in  one  ease  was  the  union  delayed  be- 
yond six  mouths. 

**To  make  the  comparison  more  complete,  I  must  add  that  of  the 
twenty-eight  fractures  of  the  shaft  of  the  humerus,  six  were  comfionnd  ; 
and  of  tliC  sixty-tive  fnuiures  of  the  sliaft  of  the  femur,  six  were  either 
compoundj commiiiutefl,  or  both  compound  and  comnnnuti»d.  The  six 
compound  fractures  of  the  shaft  of  the  humerus  luriiished  two  casen  of 
non-union.  The  six  cases  of  either  coniponnd  or  comminuted  or  com- 
pound and  comminuted  fractorcs  of  the  femur,  furnishc^d  no  case  of  ■ 
non-union. 
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"  I  beg  to  suggest  to  the  Society  what  seems  to  me  to  be  the  true  ex- 
planation of  these  facts. 

"It  is  the  universal  practice,  so  far  as  I  know,  in  dressing  fractures 
of  the  humerus,  to  place  the  forearm  at  a  right  angle  with  the  arm. 
Within  %  few  days,  and  generally,  I  think,  within  a  few  hours,  after 
the  arm  and  forearm  are  placed  in  this  position,  a  rigidity  of  the  mus- 
cles and  other  structures  has  ensued,  and  to  such  a  degree  that  if  the 
splints  and  sling  are  completely  removed,  the  elbow  will  remain  flexed 
and  firm ;  nor  will  it  be  easy  to  straighten  it.  A  temporary  false  an- 
chylosis has  occurred,  and  instead  of  motion  at  the  elbow-joint,  when 
the  forearm  is  attempted  to  be  straightened  upon  the  arm,  there  is  only 
motion  at  the  seat  of  fracture.  It  will  thus  happen  that  every  upward 
and  downward  movement  of  the  forearm  will  inflict  motion  •  upon  the 
fracture ;  and  inasmuch  as  the  elbow  has  become  the  pivot,  the  motion 
at  the  upper  end  of  the  lower  fragment  will  be  the  greater  in  propor- 
tion to  the  distance  of  the  fracture  from  the  elbow-joint. 

"  No  doubt  it  is  intended  that  the  dressings  shall  prevent  all  motion 
of  the  forearm  upon  the  arm  ;  but  I  fear  that  they  cannot  always  be 
made  to  do  this.  I  believe  it  is  never  done  when  the  dressing  is  made 
without  angular  splints,  nor  is  it  by  any  means  certain  that  it  will  be 
accomplished  when  such  splints  are  used.  The  weight  of  the  forearm 
is  such,  when  placed  at  a  right  angle  with  the  arm,  and  incumbered 
with  splints  and  bandages,  that  even  when  supported  by  a  sling,  it 
settles  heavily  forwards,  and  compels  the  arm-dressings  to  loosen  them- 
selves from  the  arm  in  front  of  the  point  of  fracture,  and  to  indent 
themselves  in  the  skin  and  flesh  behind.  By  these  means  the  upper 
end  of  the  lower  fragment  is  tilted  forwards.  If  the  forearm  should 
continue  to  drag  upon  the  sling,  nothing  but  a  permanent  forward  dis- 
placement would  probably  result.  The  bones  might  uuite,  yet  with  a 
deformity. 

"  But  the  weight  of  the  forearm  under  these  circumstances  is  not  uni- 
form, nor  do  I  see  how  it  can  be  made  so.  It  is  to  the  sling  that  we 
must  trust  mainly  to  accomplish  this  important  indication.  But  you 
have  all  noticed  that  the  tension  or  relaxation  of  the  sling  depends  upon 
the  attitude  of  the  body,  whether  standing  or  sitting;  upon  the  erec- 
tion or  inclination  of  the  head;  upon  the  motions  of  the  shoulders; 
and  in  no  inconsiderable  degree  upon  the  actions  of  respiration.  Nor 
does  the  patient  himself  cease  to  add  to  these  conditions  by  lifting  the 
forearm  with  his  opposite  hand  whenever  provoked  to  it  by  a  sense  of 
fatigue. 

"  This  difficulty  of  maintaining  quiet  apposition  of  the  fragments 
while  the  arm  is  in  this  position,  at  whatever  point  it  may  be  broken, 
l)ecomes  more  and  more  serious  as  we  depart  from  the  elbow-joint,  and 
would  be  at  its  maximum  at  the  upper  end  of  the  humerus,  were  it  not 
that  here  a  mass  of  muscles,  investing  and  adhering  to  the  bone,  in 
some  measure  obviates  the  difficulty.  Its  true  maximum  is,  therefore, 
near  the  middle,  where  there  is  less  muscular  investment,  and  where, 
on  the  one  hand,  the  fracture  is  sufficiently  remote  from  the  pivot  or 
fulcrum  to  have  the  motion  of  the  upper  end  of  the  lower  fragment 
multiplied  through  a  long  arm,  while  on  the  other  hand,  it  is  sufficiently 
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near  the  urmpit  and  shouhler  to  prevent  the  upper  portion  of  the  splint 
and  ariii'drcsf^iiij^  from  obtaining  a  secure  grasp  upon  the  lower  end  of 
the  upper  fragmeot. 

**  It  niiii^it  not  l>e  overlooked  that  the  motion  of  which  we  speak  be- 
longs exclusively  to  the  lower  fragment,  and  that  it  rs  always  in  the 
game  plane  forwards  and  baekwardis,  but  especially  that  it  is  not  a 
motion  upon  the  fracture  as  upon  a  pivot,  but  a  motion  of  one  fraj^ment 
to  and  from  its  lellow.  This  eireumstanco  I  regard  as  important  to  a 
rigfit  appreciation  of  the  diflleulty*  Motion  alone,  I  am  fully  cou- 
viuced,  ilijes  not  so  often  prevent  union  a,s  surgeons  have  generally  be- 
lieved. It  is  exceedingly  rare  to  see  a  ease  of  n(jn-union  of  the  elavicle. 
Of  forty-seven  cases  of  fracture  of  the  clavicle  which  have  come  unde 
my  observation,  and  in  by  far  the  grtnitcr  prupurtiun  of  which  consid- 
erable overlapping  and  conscoucnt  delbrmily  ensue<l,  only  one  has  re- 
sulted in  non-union,  and  in  tins  instance  no  treatment  whatever  was 
practiced,  but  from  the  time  of  the  accident  the  patient  continued  to 
labor  in  the  fields,  and  hold  the  plough  as  if  nothing  had  occurred.  I 
liave,  tlierefore^  seen  no  case  of  non-union  of  tlie  clavicle  where  a  sur- 
geon has  treateil  the  accident.  Indeed,  what  is  most  [icrtinent  and  re 
markablc,  its  union  is  more  speedy »  usually,  than  that  of  any  othepS 
bone  in  the  body  of  the  same  size^  Yet  to  prevent  motion  of  the  frag- 
ments in  a  *use  of  fni(*turcd  cluvlele  with  complete  separation  and  dii^- 
placement,  exi'cpt  where  the  fracture  is  near  one  of  the  extremities  of 
the  bone,  I  have  always  fountl  wholly  im practical ile.  Whatever  bnnd- 
age  or  apparatus  has  been  applied,  I  havt?  still  seen  always  that  the 
fragments  would  move  freely  upon  eacli  otlicr  at  each  act  of  inspiration 
and  expiration,  and  at  almost  every  motion  of  the  head,  botly,  or  upperj 
extremities.  It  is  probable,  gentlemen,  that  you  have  made  the  sam« 
observation. 

**  From  this  and  many  similar  facts  I  have  been  lecl  to  suspect^  for  a 
long  time,  that  motion  has  had  less  to  do  with  non-union  than  wa^ 
generally  believed, 

"  I  findj  however,  no  difficulty  in  reconciling  this  suspicion  with  my 
doctrine  in  reference  to  the  case  in  question  ;  and  It  is  precisely  bec^iuse,^ 
as  I  have  aiready  explained,  the  motion,  in  case  of  a  fractured  humerus^' 
dressed  in  the  osua!  manner,  is  |»eculiar, 

**  In  a  fracture  of  the  clavicle  through  its  middle  third  (its  usual 
situation),  the  motion  is  upim  the  point  of  tlie  fracture  as  upon  a  pivot; 
although,  therefore^  the  nation  is  almost  incessant,  it  does  not  essen- 
tially, if  at  allj  disturb  the  adhesive  process.  The  same  is  true  in 
tiCiU'ly  all  otl»er  fractures.  The  fragments  move  only  upon  themselves, 
aiul  not  to  and  from  each  other.  I  know  of  no  com]jlete  exception^ 
but  in  the  case  now  under  consideration* 

**  Aside  from  any  speculation,  the  facts  are  easily  verified  by  a  per- 
sonal examination  of  the  patients  during  the  first  or  second  week  of 
treatment,  or  at  any  time  before  union  has  occurred,  hijth  in  fractures 
of  the  humerus  and  clavicle,  Tlie  latter  is  always  sufficiently  exposed] 
to  permit  you  to  see  what  oeciu"s;  atnl  as  soon  as  tfie  swellitig  has  al 
litth^  subsided  in  the  Ibrnier  case,  you  will  liave  no  difficulty  in  fe^eling  , 
the  motion  outside  of  the  dressings,  or,  perhaps,  in  introducing  the 
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finger  under  the  dressings  suflSeiently  far  to  reach  the  point  of  fracture. 
I  believe  you  will  not  fail  to  recognize  the  difference  in  the  motion 
between  the  two  cases.  Such,  gentlemen,  is  the  explanation  which  I 
wish  to  offer  for  the  relative  frequency  of  this  very  serious  accident — 
non-union  of  the  humerus. 

"  I  know  of  no  other  circumstance  or  condition  in  which  this  bone 
is  peculiar,  and  which,  therefore,  might  be  invoked  as  an  explanation. 
Overlapping  of  the  bones,  the  cause  assigned  by  some  writers,  is  not 
sufficient,  since  it  is  not  peculiar.  The  same  occurs  much  oflener,  and 
to  a  much  greater  extent,  in  fractures  of  the  femur,  and  equally  as 
often  in  fractures  of  the  clavicle,  yet  in  neither  case  are  these  results  so 
frequent.  Nor  can  it  be  due  to  the  action  of  the  deltoid  muscle,  or  of 
any  other  particular  muscles  about  the  arm,  whether  the  fracture  be 
below  or  above  their  insertions,  since  similar  muscles,  with  similar  at- 
tachments, on  the  femur  and  on  the  clavicle,  tending  always  powerfully 
to  the  separation  of  the  fragments,  occasion  deformity,  but  they  seldom 
prevent  union. 

"  If  I  am  correct  in  my  views,  we  shall  be  able  sometimes  to  con- 
summate union  of  a  fractured  humerus  where  it  is  delayed,  by  straight- 
ening the  forearm  upon  the  arm,  and  confining  them  to  this  position. 
A  straight  splint,  extending  from  the  top  of  the  shoulder  to  the  hand, 
constructed  from  some  firm  material,  and  made  fast  with  rollers,  will 
secure  the  requisite  immobility  to  the  fracture.  The  weight  of  the 
forearm  and  hand  will  only  tend  to  keep  the  fragments  in  place,  and 
if  the  splint  and  bandages  are  sufficiently  tight,  the  motion  occasioned 
by  swinging  the  hand  and  forearm  will  be  conveyed  almost  entirely  to 
the  shoulder-joint.  Very  little  motion,  indeed,  can  in  this  posture  be 
communicated  to  the  fragments,  and  what  little  is  thus  communicated 
is  a  motion,  as  experience  has  elsewhere  shown,  not  disturbing  or  per- 
nicious, but  a  motion  only  upon  the  ends  of  the  fragments,  as  upon  a 
pivot. 

"  I  do  not  fail  to  notice  that  this  position  has  serious  objections,  and 
that  it  is  liable  to  inconveniences  which  must  always,  probably,  pre- 
vent its  being  adopted  as  the  usual  plan  of  treatment  for  fractured  arms. 
It  is  more  inconvenient  to  get  up  and  lie  down,  or  even  to  sit  down, 
in  this  position  of  the  arm,  and  the  hand  is  liable  to  swell.  But  I 
shall  not  be  surprised  to  learn  that  experience  will  prove  these  objec- 
tions to  have  less  weight  than  we  are  now  disposed  to  give  them. 
Remember,  the  practice  is  yet  untried — if  I  except  the  case  which  I 
am  about  to  relate,  and  in  which  case,  I  am  free  to  say,  these  objections 
scarcely  existed.  The  swelling  of  the  hand  was  trivial,  and  only  con- 
tinued through  the  first  fortnight,  and  the  patient  never  spoke  of  the 
inconvenience  of  getting  up  or  sitting  down,  or  even  of  lying  down. 

"  The  following  is  the  case  to  which  I  have  just  referred :  ^  Michael 
Mahar,  laborer,  set.  35,  broke  his  left  humerus  just  below  its  middle, 
Dec.  14,  1853.  The  arm  was  dressed  by  a  surgeon  in  Canada  West, 
and  who  is  well  known  to  me  as  exceedingly  "  clever."  After  a  few 
days  from  the  time  of  the  accident,  "  the  starch  bandage  was  put  on  as 
tight  as  it  could  be  borne,  and  brought  down  on  the  forearm,  so  as  to 
confine  the  motions  of  the  elbow-joint."     Six  weeks  after  the  injury,. 
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January  29, 1854,  Muliar  applied  to  me  at  the  hospital.  No  iinioti  had 
occurred.  The  motion  hrtween  the  fragments  wa,^  ver)"  frei%  bo  that 
they  passed  each  gIIkt  with  an  audible  cliek.  There  was  little  or  no 
swelling  or  soreness.  In  short,  everything  indicated  that  union  was 
not  likely  to  oec^nr  without  ojterativc  interference.  The  ellM>vv  was 
eompletoly  anchylosed.  I  explained  to  my  students  what  seemed  to 
me  to  l>e  the  cause  of  the  delayed  union,  and  di^'lai*ed  to  them  that  I 
did  not  intend  to  attempt  to  e,staMish  adhesive  aetton  until  I  had 
straightened  the  arm*  Then'  had  just  witnessecl  the  fnilure  uf  a  pre- 
cisely similar  *'a>*e,  in  which  I  had  ma<le  the  attempt  to  bring  about 
union  without  previously  straightening  tlic  arm. 

**  *  On  the  *>th  of  February,  1854^  we  had  succeeded  in  making  the  arm 
nearly  straight.  I  now  punctured  the  upper  end  of  the  Inwer  frag- 
ment with  a  small  .^teel  instrument,  and,  as  well  as  I  was  able,  thrust 
it  between  the  fragments.  Assisted  by  Dr.  Bfuirdman,  I  tlien  applied 
a  gutta  pereha  splint  from  the  top  of  the  shoulder  to  the  fingers,  mould- 
ing it  carefully  to  the  whole  of  tlie  back  and  sides  of  the  limb,  and 
securing  it  firmly  with  a  paste  roller.  Mar<'!i  4th  (not  quite  four  wet^ks 
after  the  application  of  the  splint)  we  opene<l  the  dressings  for  the 
second  time,  and  carefully  renewed  them*  A  slight  motion  wits  yet 
perceptible  between  the  fragments.  March  ISth,  we  openc<l  the  dre>^- 
ings  ftn*  the  tliird  time,  und  found  the  union  complete*  This  was  witliin 
less  tl^iu  forty  days.  The  patient  was  now  dismissed.  On  the  29th 
of  April  following,  tlie  bone  was  refraetured.  Mahar  had  been  assist- 
ing to  load  the  **  tender^*  to  a  locomotive.  As  tire  train  was  just  get- 
ting in  motion*  he  was  lianging  to  the  lender  by  his  sound  arm,  while 
another  hiborer  seized  upon  his  broken  arm  to  keep  himself  n|>on  the 
car,  and  with  a  violent  and  sudden  pull  wrenched  him  from  the  tender 
and  reprodiieed  the  fracture*  The  next  morning  I  ap[)lied  the  drc^- 
ings  as  belbre,  and  did  not  remove  tliem  .during  three  weeks;  at  the 
end  of  which  time  the  union  was  ag^in  complete.  The  splint  wns^ 
howTver,  reapplieil,  and  has  been  continued  to  this  time — a  period  of 
about  six  weeks.*'*' 

Since  the  date  of  the  above  pa[KM%  I  have  four  times  had  oppor- 
tunities to  test  tlie  value  of  this  mocje  of  treatment  in  cases  of  delayed 
union  of  the  humerus,  and  in  each  case  with  the  same  favorable  result. 

3fcafiurrmrnt — ^It  may  be  well  to  indic^ite  in  this  place  by  what 
method  we  shall  best  insure  an  accurate  measurement  of  the  arm,  or 
forearm. 

In  either  case,  the  point  from  wiiieh  the  measurement  can  be  most 
satisfactorily  nunle  abovCj  is  the  posterior  and  inferior  edge  of  the 
acromion  [vrocess,  at  the  most  salient  jjoiut  of  this  margin,  aV>ont  oppo- 
site the  se4ipu!o-clavicular  articulation.  If  the  arm  can  be  stmigfjteneil, 
the  extremity  of  either  of  the  fingers  can  be  use<l  as  the  hmer  fixed 
point.  If  the  arm  cunuot  l>e  straighteneti,  we  may  use  as  the  lower 
poii\t  either  cimilyle,  or  the  jtoint  of  the  elbow.  In  order  to  get  the 
point  of  the  elbow  accurately,  the  hands  should  be  clasped  in  fmnt  ot 


*  Buffalo  Med.  J'- urn,,  vol  at,  pp.  H-147* 
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the  body  ;  and  as  the  elbows  are  pressed  back,  a  rule  may  be  laid  be- 
neath, and  the  measurements  made  from  the  upper  surface  of  the  rule. 

i  6.  Base  of  the  Condyles.    Syn.  Supraoondyloid  Fracture  of  the 
Humeras.— Malgaigne. 

Causes. — Of  17  fractures  at  this  point,  11  occurred  in  children  under 
ten  years  of  age,  the  youngest  being  two  years  old. 
.  In  11  cases  the  fracture  had  been  produced  by  a  fall,  and  it  is  pre- 
sumed that  the  blow  was  received  upon  the  elbow ;  in  the  remaining 
six  cases  the  cause  is  not  stated.  I  believe,  therefore,  that  this  fracture 
is  generally  the  result  of  an  indirect  blow,  inflicted  upon  the  extremity 
of  the  elbow ;  in  a  few  examples  it  has  been  produced  by  a  blow 
received  directly  uj>on  the  point  of  fracture,  as  by  the  kick  of  a  horse, 
etc.,  but  I  have  never,  save  in  a  single  instance,  been  able  to  trace  it  to 
a  fall  upon  the  hand.  Dr.  Shearer,  U.  S,  A.,  has  reported  a  case  also, 
which  seems  to  have  occurred  in  the  same  manner.^ 

Fio.  78. 


Fractures  at  the  base  of  the  condyles.    (From  Gray.) 

Direction  of  the  Fracture,  Displa/'.ement,  and  Symptoms, — I  think 
this  fracture  is  genenilly  oblique,  and  its  line  of  direction  upwards  and 
backwards ;  in  nine  of  the  eleven  cases  where  this  point  was  determined, 
such  has  been  its  apparent  direction,  and  the  lower  fragment  has  been 
found  drawn  up  behind  the  upper.  Once  I  have  found  the  lower 
fragment  in  front,  and  once  on  the  outside  of  the  upper. 

Three  of  the  17  were  ct)mpound  comminuted  fractures,  this  being 
a  larger  projwrtion  of  serious  complications  than  is  usually  found  in 
connection  with  fractures  of  long  bones. 

I  have  never  met  with  what  I  supposed  to  be  a  separation  of  the 
lower  epiphysis;  but  surgical  writers  have  occasionally  spoken  of  this 
accident,  and  the  late  Dr.  Watson,  of  New  York,  believed  that  he  had 
seen  one  example  in  an  infant  not  quite  two  years  old.  The  limb  had 
been  violently  wrenched  by  the  mother,  in  attempting  to  lift  her.    She 

'  M.  M.  Shoarer,  Act.  Asst  Surgeon,  U.  S.  A.  Boston  Journ.  of  Chemistry, 
Feb.  1,  1870. 
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was  not  seen  by  Dr.  Watson  until  the  fourth  day,  at  which  time  the 

swelling  was  .siieh  that  the  diagnosis  could  not  be  easily  made  out;  but 
on  the  ninth  day  ^'  it  was  apparent  that  the  ^hat't  of  the  htimerus  had 
been  separated  from  its  cartilaginous  expansion  at  the  e«^)ndyle8,  near 
the  elbow/*  By  the  u.^e  of  angular  pasteboard  splints  the  retluctioa 
was  niaintaiued^  and  the  fragments  became  united  after  about  ibur  or 
SIX  weeks.* 

Dr.  J.  C.  Reeve,  of  Dayton,  Ohio,  has  recently  sent  me  a  sjsecimen 
of  epiphyseal  separation,  which  occurred   in  his  practice  in  the  year 

1864.     A  girl,  jet.  10,  fell  a' few 


Fio.  79, 


FlQ.EQ, 


Br.  Ri-flve'fl  rase  of  »e(>- 
nraKou  of  the  iovvr  e|ji- 
pliy^tof  of  Ul(^  liuincruA. 


feet,  striking,  probably,  U[X)J3  her 
elbow.  The  iraeture  was  ei>m- 
pound,  and  union  not  haviiig  oc- 
curred at  the  end  of  three  weeks, 
the  condition  of  the  arm  rendered 
amputation  necessjiry.  In  this 
case  a  small  fragment  of  the  shaft 
came  away  with  the  epiphysis. 
Drs.  Little,  Voss,  and  Buck,  of 
this  city,  have  each  reported  a 
similar  case.* 

The  diagnosis  of  a  fracture  at 
the  base  of  the  condyles  is  at- 
tended with  peculiar  drfficultiesi^ 
and  it  has  occasional ly  been  mis- 
taken for  a  dislocation  of  the 
radius  and  ulna  backwanls.  Du- 
puytren  says:  *' There  is  nothing 
so  common  as  to  see  a  fracture  of  the  lower  end  of  the 
humerus,  ininuHl lately  above  the  elbow-joint,  mistaken 
for  a  dislocation  backward;'*  and  lie  nieuti4)ns  three  cases 
wliich  have  come  under  his  own  observation.  I  have 
founil  an  opposite  error,  liowever,  by  far  the  most  fre- 
quent, namely,  a  dislocation  of  Ix^th  bones  backwards  has  been  sup- 
posed to  b(}  a  frac^ture. 

The  sourt^es  of  this  embarrassment  are  fijund  in  the  pn^ximity  of 
the  fracture  to  the  joint,  in  the  raiudity  witli  which  swelling  iKxiurs, 
and  in  the  striking  similarity  of  the  symptoms  which  characterixt?  the 
two  acH'idciits. 

It  will  be  neccBsary,  therefore,  to  establish  with  care  the  differential 
diagnosis.     Tlie  following  are  the  signs  ot^  fracture: 

L  Freternalural  mobility,  whicli,  owing  to  the  rajudity  of  the  swell- 
ing and  the  contraction  of  the  muscles  whose  tendons  are  stretched  over 
the  prc»jecting  ends  of  the  bones,  is  often  soon  lost,  being  succeeded, 
sometimes  after  a  few  hours,  by  u  rigidity  equal  to  that  which  is  usually 
present  in  dislocations,  or  even  greater.    It  is  especially  diffictdt  to  flex 


Sc[aruliou  of 
lower  ciiiiipby«i«. 


1  Wiitflon,  New  York  Jouni.  M(*tl.^  Nov.  1853,  p.  410,  second  sories,  vol.  xi. 
*  Liltlv,  Vus»,  and  Buck,  Now  York  Jouni.  Med.,  Nov.  1866,  p.  133, 
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the  arm,  owing  to  the  pressure  by  the  upper  fragment  into  the  bend  of 
the  elbow. 

2.  Crepitus.  This  can  usually  be  detected  at  any  period  if  the  arm 
is  sufficiently  extended,  so  as  to  bring  the  broken  surfaces  again  into 
apposition. 

3.  When  the  extension  is  sufficient,  reduction  is  easily  effected,  and 
the  natural  length  of  the  arm  is  restored;  but  the  limb  immediately 
shortens  when  the  extension  is  discontinued — e8i)ecially  if  at  the  same 
moment  the  elbow  is  bent.    This  is  a  very  important  means  of  diagnosis. 

4.  A  careful  measurement,  made  from  the  point  of  the  internal 
condyle  to  the  acromion  process,  declares  a  positive  shortening  of  the 
humerus. 

5.  By  flexing  and  extending  the  forearm  upon  the  arm,  while  the 
fingers  are  placed  upon  the  lower  portion  of  the  humerus,  the  project- 
ing fragments  can  be  felt.  Generally,  the  upper  fragment  being  in 
front  of  the  lower,  and  pressing  down  into  the  bend  of  the  elbow,  its 
end  cannot  be  so  easily  recognized;  but  the  upper  end  of  the  lower 
fragment  can  easily  be  made  out,  posteriorly,  when  the  forearm  is  con- 
siderably flexed.  The  lower  end  of  the  upper  fragment  feels  more 
rough,  and  is  less  wide,  than  in  dislocations. 

6.  The  whole  of  the  lower  fragment  is  carried  backwards,  and  with 
it  the  radius  and  ulna,  producing  a  striking  prominence  of  the  elbow 
and  olecranon  process.  Efforts  to  straighten  the  forearm  upon  the  arm, 
when  no  extension  is  used,  increase  rather  than  diminish  this  projection. 

7.  The  forearm  is  slightly  flexed  upon  the  arm,  the  angle  made  at 
the  elbow  being  about  25  or  30  degrees. 

8.  The  hand  and  forearm  are  pronated. 

9.  The  relations  of  the  olecranon  process  with  the  two  condyles 
remain  unchanged. 

In  a  case  of  epiphyseal  separation,  the  lower  end  of  the  upper  frag- 
ment has  greater  breadth  than  in  the  case  of  a  fracture  at  the  base  of 
the  condyle,  and  the  line  of  separation  is  nearer  the  end  of  the  bone. 

Signs  of  a  Dislocation  of  the  Radius  and  Ulna  Backwards. — 1.  Pre- 
ternatural immobility.  That  is  to  say,  extension  and  flexion  are  limited, 
but  there  is  almost  always  present  a  preternatural  lateral  mobility. 

2.  Absence  of  crepitus.  It  is  in  this  joint  especially  that  surgeons 
have  been  deceived  by  the  chafing  of  the  dislocated  bones  upon  the  in- 
flamed joint  surfaces,  and  have  supposed  that  they  discovered  crepitus 
when  no  fracture  existed.  The  rapidity  with  which  inflammation  de- 
velops itself  after  dislocations  of  the  elbow-joint,  and  the  consequent 
abundant  effusion  of  lymph,  afford  the  probable  explanation  of  this 
frequent  error. 

3.  When  reduced,  the  bones  are  not  generally  disposed  to  become 
again  displaced,  even  though  the  elbow  should  be  flexed. 

4.  The  humerus  is  not  shortened,  but  the  olecranon  process  approaches 
the  acromion  process. 

6.  There  are  no  sharp  projecting  points  of  bone.  The  lower  end  of 
die  humerus  may  not  always  be  felt  in  the  bend  of  the  elbow;  but 
when  it  is  felt,  it  is  found  to  be  relatively  smooth,  broad,  and  round. 
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6.  A  remarkable  proniinom-e  of  tlie  eRwiw  and  olecranon  pr 
which  iH'omiiiGiiee  is  sensibly  cHminishcd  when  an  cfTort  is  madel 


t!i^ 


straighten  trie  forearm  on  tlie  arm, 

7.  Forearm  flexed  upon  I  he  arm  to  about  the  same  degree  as  lu  frac- 
tnre. 

8.  Hand  and  forearm  iironated,  precisely  as  in  fra^'tnre* 

9.  Relations  of  the  olecranon  proeess  to  the  condyles  changed  very 
greatly. 

The  most  constant  diagnostic  feigns  arc,  then,  in  the  case  of  a  frac- 
turCy  crcpituf^j  f?hortening  of  the  linmcrus,  pn>jcctit»n  of  the  sharp  ends 
of  the  fragments,  and  an  increase  of  t!ic  projeetion  of  tlie  ellxnv  when 
an  attempt  i?^  made  to  straighten  the  arm ;  and  in  tlie  case  of  a  dislo- 
cation, the  absence  of  crepitus,  hnmerus  not  sliortened,  while  the  olec- 
ranon ap]>roaehcs  the  acromion  proces^s ;  the  smooth,  round  head  of  the 
luimerus  hist,  or  indistinctly  felt  in  the  Iwnd  of  the  elbow,  and  the  pro- 
jection of  the  point  of  the  elbow  diminished  wlien  an  attempt  is  made 
to  straighten  the  forearm  on  the  arm, 

It  is  j>ro|>er,  also,  to  repeat  here  wimt  we  have  already  said  in  rela- 
tion to  the  causes  of  this  fracture.  A  fracture  at  this  point  is  produced 
almost  always  by  a  fall  o|>on  the  elbow,  but  a  disloeation  of  the  ra<l!it$ 
and  idna  bac^hwards  cnn  never  be.  On  tfie  other  hand,  a  dislocatinn  is 
prodiKrd,  in  most  eases,  by  a  fall  upon  the  palm  of  the  liand,  wliile  I 
have  never  known  but  one  fractoit;  above  the  condyles  to  l>e  thus  j>rf*- 
duced. 

li^Jittlt^^ — Nine  times  have  1  found  the  arm  sbortene«l  fn>m  lialf  an 
inch  to  one  inch,  or  a  little  more, 

Muscular  anchylosis  is  almost  always  present  when  the  apparatus  is 
first  removed,  and  it  is  seldom  completely  tlissipated  until  alter  scveml 
months ;  l>ut  I  have  found  more  or  less  an(  hylosis  at  seven  and  nine 
months;  and  twice  atk^  the  lapse  of  three  yeai's  the  motions  of  the  joint 
ha%T  been  very  limited.  A  few  years  since,  I  examine<l  the  arm  of  a 
genthjman  who  was  then  twenty-seven  years  o!d,  and  who  informed  me 
that  when  he  was  four  years  obJ  be  broke  the  humerus  ju^^t  above  the 
coutlyles.  There  still  remained  a  sensilile  deformity  at  the  point  of 
fracture — he  muld  iK>t  compieteJy  su|>ine  the  forearm.  The  whole  arm 
was  weak,  and  the  ulnar  nerve  remarkably  sensitive.  The  ulnar  side 
of  the  fnrearm,  and  also  the  ring  and  little  tingei^^,  were  numb,  atid  have 
Ik'cii  in  this  condition  ever  since  the  aceident.  I  know  the  surgeon 
very  well  who  hud  charge  of  this  case,  and  I  have  !u»  doubt  that  the 
treatment  was  carefully  and  skilfully  a[»pltc*iL 

In  June  of  1850,  I  operated  upon  a  lad,  nine  years  old,  by  sawing 
off  the  prqjc^t!ti ng  end  of  the  up])er  fragment,  whose  arm  had  been 
brfvken  nine  mouths  iK'fore.  This  fragment  was  lying  in  front  of  the 
lower,  and  the  skin  ravcring  its  sharp  piint  was  very  thin  and  tender. 
There  was  no  anchylosis  at  the  ell^ow-joiut,  but  the  liand  was  flexed 
forcibly  upcui  the  wrist,  the  first  phaltmgcs  of  all  tfie  fingers  extended, 
and  the  second  and  third  flex'e<b  Supination  arid  pronation  «»f  the  ii>re- 
arra  were  lost.  Tlie  forearm  ami  hand  w^re  almost  t'omplelcly  pnra- 
ly7X?d,  but  very  painful  at  times.  The  ulnar  nerve  could  Ik^  felt  lying 
across  the  end  of  the  bone* 
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In  the  hope  that  some  favorable  change  might  result  to  the  hand  by 
relieving  the  pressure  upon  the  nerve,  yet  with  not  much  ex[)ectation 
of  success,  I  exposed  the  bone  and  removed  the  projecting  fragment. 
The  ner\'e  had  to  be  lifted  and  laid  aside.  About  one  year  from  this 
time  I  found  the  arm  in  the  same  condition  as  before  the  operation. 

Non-union  is  a  result  not  so  frequent  in  fractures  at  this  point  as 
higher  up;  but  Stephen  Smith,  of  the  Bellevue  Hospital,  New  York, 
reports  a  case  of  non-union  in  a  young  man  of  twenty-three  years.  He 
was  admitted  to  the  hospital  on  the  seventh  day  after  the  accident. 
The  fracture  was  simple  and  transverse,  yet  at  the  end  of  four  months 
he  was  dismissed  "with  perfectly  free  motion  at  the  point  of  fracture."^ 
The  failure  to  unite  was  attributed  to  a  syphilitic  taint. 

A  case  was  tried  a  few  years  since  in  the  Supreme  Court  at  Brook- 
lyn, N.  Y.,  in  which,  after  a  simple  fracture  at  this  point,  the  arm 
being  dressed  with  splints  and  bandages,  the  little  finger  sloughed  off 
in  a  condition  of  dry  gangrene,  and  the  adjacent  parts  of  the  hand 
were  attacked  with  moist  gangrene.  Drs.  Parker  and  Prince  believed 
that  this  serious  accident  was  the  result  of  bandages  applied  too  tightly 
and  suffered  to  remain  too  long,  while  Drs.  Valentine  Mott,  Rogers, 
Wood,  Ay  res,  Dixon,  and  others,  believed  the  gangrene  might  have 
been  due  to  other  causes  over  which  the  surgeon  had  no  control.* 

A  few  years  ago,  a  similar  case  occurred  in  the  town  of  Spencer, 
Tioga  Co.,  N.  Y. ;  a  boy,  six  years  old,  having  broken  his  humerus 
just  above  the  condyles.  The  fracture  was  oblique.  The  surgeon 
who  was  called  to  treat  the  case  was  an  old  and  nighly  respectable 
practitioner.  I  am  not  informed  of  the  plan  of  treatment  any  farther 
than  that  a  roller  was  applied.  On  the  eighth  day,  a  second  surgeon 
was  employed,  who,  finding  the  hand  cold  and  insensible,  removed  all 
of  the  dressings;  after  which  the  thumb  and  forefinger  sloughed,  with 
other  portions  of  the  skin  and  flesh  of  the  hand  and  arm.  The  sur- 
geon who  was  first  in  attendance  was  prosecuted,  and  the  case  was 
tried  in  the  Supreme  Court  of  that  county,  but  the  jury  found  no  cause 
of  action.  Dr.  Hawley,  of  Ithaca,  and  the  late  Dr. Webster,  of  Geneva 
Medical  College,  testified  that,  in  their  opinion,  the  death  of  the  fingers 
was  owing  to  the  pressure  of  the  fragment  upon  the  brachial  artery, 
and  not  to  the  tightness  of  the  bandages. 

Dr.  Gross  has  also  informed  us  of  still  another  case  of  the  same 
cbai-acter,  which  occurred  in  Warren  Co.,  Ky.  A  boy,  ten  years  old, 
had  broken  his  arm  above  the  condyles,  and  his  parents  having  em- 
ployed a  surgeon  residing  at  some  distance,  the  dressings  were  applied, 
and  directions  given  to  send  for  the  surgeon  whenever  it  became  neces- 
sary. The  parents  saw  the  arm  swell  excessively,  and  knew  that  the 
boy  was  suffering  very  much,  but  did  not  notify  the  surgeon  until  the 
tenth  day,  when  the  hand  was  found  to  be  in  a  condition  of  mortifica- 
tion, and  at  length  amputation  became  necessary. 

Long  afterward,  in  the  year  1851,  when  the  boy  became  of  age,  he 

*  Smith,  New  York  Journal  of  Medicine,  Mny,  1857,  p.  386,  third  series,  vol.  ii. 

•  New  York  Medical  Gazette,  vol.  xii,  pp.  46,  80,  111. 
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propeeiited  hfs  surgeon,  bat  with  no  result  to  either  party  beyood  the 
payment  of  their  res|K%'tive  costs. 

While  I  would  not  deny  that  in  all  of  these  csa^es  the  slon^hiag 
mit^lit  have  been  solely  dne  to  the  tiglitness  of  the  bandagt^^,  a^aiu^t 
wliieh  cruel  and  mischievous  practice  we  cannot  too  loudly  declaim,  a 
knowlc<lge  of  the  anatomy  of  the^se  parts,  and  the  opinions  of  the  very 
distinguished  gentlemen  who  testified  in  defence  of  these  surgeons, 
must  compel  us  to  admit  the  possibility  of  such  accidents  where  the 
treatment  lias  been  skilful  and  faultless. 

IWaltfumL — The  sphnts  generally  employed  in  this  mtintry,  in  frac- 
tures about  tlic  ell>o\v-joiut,  are  simple  angular  side  splints,  without 


Fio.  Bl. 


Fits.  B% 


Eoftti'a  apHuL 


Welch*4  tt^Uiit,    The  bingcfl  may  h^  tmiitferrod  I 


•jomts,  such  as  those  rec^om mended  by  Pliysick:^  angular  piisteboar 
si>lints,  felt,  leather,  gntta  pereha,  etc*,  or  angular  splints  with  a  hingc^ 
such  as  Kirkbride's,^  Thomas  Hewsou's,  Day's,  Kose's,  Welch's,  or 
Bond's. 

Kirkbride's  splint,  which  has  been  used  in  the  Pennsylvania  Hos- 
pital in  several  instances,  is  composed  of  two  pieces  of  board,  conuet^ted 
together  by  a  circular  joint,  and  having  eyes  on  the  inner  eAy^i^,  two 
inches  apart,  and  holes  through  the  splint  at  graduated  distance's  be- 
tween  them.  There  is  also  a  swivel  eye,  passing  through  the  upper 
part  of  the  splint,  and  riveted  below.  A  wire  is  fastened  to  the  swivel, 
and  bent  at  right  angles  at  its  other  extremity,  of  a  size  to  fit  the  eyes 
and  holes  in  the  splint.     This  splint,  properly  supported  by  pads,  m  to 


*  Etoments  of  Surgery,  by  John  8yii^  Dor^'y,  Pbilmielphiii  editictn,  valJ|  ju  146. 
'  American  Journal  of  tbe  Mediekl  Suiencefi,  vol,  xvi,  p,  315. 
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be  placed  either  upon  the  outside  or  inside  of  the  arm,  and  secured  by 
rollers.  When  the  angle  is  to  be  changed,  the  wire  is  unhooked  and 
removed  to  another  eye,  or  to  some  of  the  intermediate  holes  upon  the 
side  of  the  splint.  Dr.  Kirkbride  reports  two  cases  of  fracture  of  the 
lower  part  of  the  humerus  treated  by  this  plan,  one  of  which  resulted 
in  anchylosis,  but  the  other  was  much  more  successful. 

H.  Bond,  of  Philadelphia,  has  contrived  a  very  ingenious  splint  for 
the  elbow-joint^  and  which  is  designed  also  to  afford  a  complete  Support 
to  the  forearm. 

For  myself,  I  generally  prefer  gutta  percha,  moulded  and  applied 
aocurately  to  the  limb.     It  should  be  extended  beyond  the  elbow  to 

Fio.  83. 


Bond's  elbow  splint 

the  wrist,  so  as  to  support  the  whole  length  of  the  arm,  elbow,  and 
forearm.  Some  experience  in  the  use  of  wooden  angular  splints  has 
€K>nvinced  me  that  they  cannot  be  very  well  fitted  to  the  many  inequal- 
ities of  the  limb;  and  neither  pasteboard  nor  bincier's  board  has  suffi- 
cient firmness,  especially  in  that  portion  which  covers  the  joint.  Angu- 
lar splints,  furnished  with  a  movable  joint,  possess  the  advantage  of 
enabling  us  to  change  the  angle  of  the  limb  at  pleasure,  and  of  keeping 
up  some  d^ree  of  motion  in  the  articulation  without  disturbing  the 
fracture  or  removing  the  dressings;  but  the  crossbars  of  Day's  and 
Rose's  splints  render  them  complicated,  and  are  in  the  way  of  a  nice 
application  of  the  rollers;  while  they  are  all  equally  liable  to  the  ob- 
jection stated  against  angular  wooden  splints  without  joints,  viz.,  that 
they  seldom  can  be  made  to  fit  accurately  the  many  irr^ularities  of 
the  aitn,  elbow,  and  forearm.  In  applying  the  author's  splint,  care 
must  be  taken  that  the  humeral  portion  is  not  too  short,  or  the  result 
will  be  an  unnecessary  degree  of  overlapping  of  the  fragments.  This 
may  generally  be  avoided  if  the  surgeon  will  first  shape  his  material 
to  the  sound  arm,  while  the  whole  length  is  underlaid  with  three  or 
four  thicknesses  of  woollen  cloth.  Welch's  splints,  made  of  a  material 
possessing  a  slight  amount  of  flexibility,  approach  more  nearly  the  ac- 
complishment of  all  the  indications  than  any  other  manufactured  splint 
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with  which  I  am  acquainted,  but  the  number  of  cases  in  practice  to 
which  they  are  applicable  will  be  found  to  be  limited,  while  gutta  penju 

has  no  limit  in  its  application. 
^**®**  Whatever  material  is  employed, 

the  splint  should  be  first  lined* 
with   one  thickness   of  woolkft 
cloth,  or  some  proper  substitute. 
A  pretty  large  pledget  of  fine 
cotton  batting  ought  also  to  be 
laid  in  front  of  the  elbow-joint, 
to  prevent  the  roller  from  eicfx- 
iating  the  delicate  and  inflamed 
skin;  and  great  care  should  be 
taken  to  protect  the  bony  emi- 
nences about  the  joint,  or,  rather, 
to  relieve  them  from  pressure,  by 
increasing  the   thickness  of  the 
pads  above  and  below  these  emi- 
nences. 

At  a  very  early  day,  so  early, 
indeed,  as  the  seventh  or  eighth 
day,  the  splint  should  be  removed, 
and,  while  the  fragments  are 
steadied,  gentle,  passive  motion 
should  be  inflicted  upon  the  joint. 
This  practice  should  be  repeated 
as  often  as  every  second  or  third  day,  in  order  to  prevent,  as  far  as 
possible,  anchylosis.  If  much  swelling  follows  the  injury,  it  is  my 
custom  to  open  the.  dressings,  without  removing  the  splints,  on  the 
second  or  third  day  after  the  accident,  or  at  any  time  when  the  symp- 
toms admonish  of  its  necessity.  Occasionally  it  is  well  to  change  the 
angle  of  the  splint  before  reapplying  it.  If  the  angular  splint  with  a 
movable  joint  is  used,  slight  changes  may  be  made  while  the  splint  is 
on  the  arm;  but  if  the  angle  is  much  changed  without  removing  the 
rollers,  they  become  unequally  tightened  over  the  arm,  and  may  do 
mischief. 

When  anchylosis  has  actually  taken  place,  we  may  more  or  less 
overcome  the  contraction  of  the  muscles  and  of  the  ligaments  by  gentle, 
passive  motion,  or  by  directing  the  patient  to  swing  a  dumb  l>ell  or 
some  other  heavy  weight,  as  first  recommended  by  Hildanus;  but  we 
must  bear  in  mind  the  danger  of  causing  a  refracture  by  too  early  or 
immoderate  force. 


The  author's  elbow  splint. 


i  7.  Fracture  at  the  Base  of  the  Condyles,  complicated  with  Fracture 
between  the  Condyles,  extending  into  the  Joint. 

This  fracture,  which  is  but  a  variety  or  complication  of  the  preced- 
ing, is  even  more  difficult  of  diagnosis ;  and  its  signs,  results,  and 
proper  treatment  differ  sufficiently  to  demand  a  separate  consideration. 
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I  have  recognized  the  accident  six  times.     Confined  to  no  period 
of  life,  it  seems  to  be  the  result  of  a  severe  blow  inflicted  directly 
upon  the  lower  and  back  part  of  the  humerus, 
or  upon  the  olecranon  process.     Dr.  Parker,  of  fio.  85. 

New  York,  was  inclined  to  regard  an  obscure 
accident  about  the  elbow-joint,  which  he  saw  in 
a  lad  sixteen  years  old,  as  a  longitudinal  frac- 
ture of  the  humerus,  with  separation  of  one 
condyle,  but  which  had  been  occasioned  by  a 
fall  upon  the  hand.^  For  myself,  I  should  re- 
ganl  this  latter  circumstance  as  presumptive 
evidence  that  it  was  not  a  fracture  of  this  char- 
acter, yet  I  do  not  mean  to  deny  the  possibility 
of  its  occurrence  in  this  way. 

Its   characteristic  symptoms   are,  increased 
breadth  of  the  lower  end  of  the  humerus,  oc-     Fracture  it  the  base  of.  and 
casioned  by  a  separation  of  the  condyles;  dis-         between,  the  condyles. 
placement  upwards  and  backwanls  of  the  radius 

and  ulna;  shortening  of  the  humerus;  crepitus  and  mobility  at  the 
base  of  the  condyles,  with  crepitus  also  between  the  condyles,  developed 
by  pressing  them  together;  or  in  case  the  radius  and  ulna  are  drawn 
up  and  back,  the  crepitus  may  be  detected,  after  restoring  these  bones 
to  place,  by  pressing  upon  the  opposite  condyles. 

Its  consequences  are,  generally  great  inflammation  about  the  joint, 
permanent  deformity  and  bony  anchylosis.  An  opposite  result  must 
be  r^arded  as  fortunate,  and  as  an  exception  to  the  rule. 

Of  the  treatment  we  can  only  say  that  it  must  be  chiefly  directed  to 
the  prevention  and  reduction  of  inflammation  ;  at  least  during  the  first 
few  days.  Nor  is  this  inconsistent  with  an  early  reduction  of  the 
fragments,  and  moderate  efforts,  by  splints  and  bandages,  such  as  we 
liave  directed  in  case  of  a  simple  fracture  at  the  base  of  the  condyles, 
to  keep  the  fragments  in  place.  No  surgeon  would  l)e  justified  in  re- 
fusing altogether  to  make  suitable  attempts  to  accomplish  these  imjMjr- 
tant  indications;  but  he  must  always  regard  them  as  secondary  when 
oompared  with  tlic  importance  of  controlling  the  inflammation. 

When  splints  are  employed,  the  same  rules  will  be  applicable,  both 
as  to  their  form  and  mode  of  application,  as  in  cases  of  simple  fracture 
above  the  condyles.  Plaster  of  Paris,  or  some  of  the  immovable  forms 
of  dressing,  furnished  with  ample  fenestra,  will  sometimes  be  preferred. 

The  following  examples  will  more  completely  illustrate  the  character 
liistory,  and  proper  treatment  of  these  cases  than  any  remarks  or  rules, 
'which  we  can  at  present  make. 

A  woman,  set.  44,  fell  upon  the  sidewalk  in  January,  1850,  striking 
upon  her  right  elbow.  I  saw  her  a  few  minutes  after  the  accident,  but 
the  parts  about  the  joint  were  already  considerably  swollen,  and  it  was 
not  without  difficulty  that  the  diagnosis  was  made  out.  The  forearm 
was  slightly  flexed  upon  the  arm,  and  pronated.  On  seizing  the  elbow 
firmly,  a  distinct  motion  was  perceived  above  the  condyles,  and  a 

*  Pttrker,  New  York  Journal  of  Medicine,  Nov.  1856,  p.  391,  3d  series,  vol.  i. 
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crepitus.     I  ooulcl  alno  feel,  iiulistintly,  tlip  piint  of  tht*  iip[>or  fn 


rocnt.  W  hue  moderate  oxteiision  wjts  made  upon  the  arm^  the  con- 
dyles were  pressed  tot^ellier,  when  it  was  ap|>iireiit  that  they  had  beea 
separated.  On  removing  the  extension ^  they  again  separated,  and  die 
oleeranon  dre%v  up.  She  was  in  a  eonditioo  of  extreme  exhaustionj 
and  the  bones  were  easily  plaeed  in  position. 

An  angular  .splint  was  seen  red  to  the  limb,  and  every  care  used  to 
gnjiport  tlie  fragments  conijiletely,  but  gently. 

Frura  this  date  until  the  conelusion  of  the  treatment  the  dressings 
were  removed  often,  and  the  elbow  moved  as  miieh  as  it  was  possible 
to  move  it. 

Seven  months  after  tlie  aceident,  the  elbow  was  almost  completely 
anehylosed  at  a  right  angle.  The  fingers  and  wrist  also,  were  quite 
rigid.  Six  years  later,  tlie  anehylnsis  had  n<'arly  disixppeared  ;  she 
cnuld  now  flex  and  extend  the  arm  almost  as  muf'h  as  the  other;  the 
wrist-joint  wa^*  free,  and  the  tingers  eon  Id  be  flexed  *  but  not  snUieiently 
to  toueh  the  palm  of  the  hand.  The  line  of  fraeture  thmugh  the  Uise 
eould  lx»  traeed  easily,  bnt  the  huTnerus  was  not  short eT>e<t  There 
w:ts,  moreover,  mueli  tenderness  over  the  point  of  fraeture  through  fht* 
Imse,  mid  at  other  pijints.  (JeeasioMally,  a  slight  grating  was  notit'iHl 
in  the  radio-lmmeral  artioulation,  She  experieiued  frequent  pains  in 
the  arm,  and  esperially  along  the  l>aek  and  radial  border  of  the  ring 
finger.  During  the  fii-styear  or  two  after  tlie  aeeideut,  tlie  arm  j)er- 
ished  very  mneh,  but  although  the  hand  remained  weak,  the  muscles 
were  now  well  developed. 

A  gentleman  was  striuk  with  the  trmgue  of  a  carriage  with  whieh 
a  couitle  ofhorses  were  running.  The  blow  was  reeeiveti  diren'tly  upon 
the  back  of  the  left  elbow.  Dr.  Spragne  and  myself  removed  some 
small  fragments  of  hone,  and  while  opening  the  wound  for  this  |Mir- 
pose,  we  eould  see  (list i net ly  the  line  of  frat'ture  extending  into  the 
joint  as  well  as  aeross  the  bone.     The  eondyles  were  not  separatetl. 

The  stdjse<pieut  treatment  eonsisted  only  in  the  use  of  such  m«*ans 
fis  W(Hild  Ixst  sup[iort  the  limb,  and  most  sueeessfully  eombat  iritlam- 
mation.  The  arui  and  forearm  were  laid  upon  a  l>road  and  well- 
cushifUM^d  angular  splint,  cxjvered  with  oil-elothj  to  which  tliey  were 
fastened  by  a  few  light  turns  of  a  roller. 

Twelve  years  after^  I  found  tlie  humerus  shortened  one  ineh  and  a 
half,  Duriug  the  first  year,  he  says,  there  was  no  motion  in  the  elliow- 
jolnt,  bnt  he  ean  now  flex  and  extend  tlie  forearm  through  nhnit  16^  ; 
wheu  flexe<l  to  a  right  angle,  it  seems  to  strike  a  solid  body  like  t>one. 
Rotation  of  the  forearm  is  completely  lost,  tlu'  hand  l>eiug  in  a  posi- 
ticui  midway  between  supination  and  pronation.  He  sutlers  no  |»aiii, 
and  his  ann  is  quite  strong  aiul  useful.  No  means  have  been  emphiyed 
to  rt^ston^  the  funrtrtuis  of  the  limb  but  pa^ssive  motion  at  fi r-st,  and 
subsequently  eonsiaut,  aetive  use  of  the  hand  and  arm. 

The  late  Dr.  Thomas  Speneer,  of  (ieneva,  used  to  relate  a  cjise  in 
whirh  a  surgeon  was  t-alletl  to  what  he  supposed  to  be  a  fracture  of  the 
lower  end  of  the  humerus,  and  whieh  he  treateil  accordingly,  with 
splint*?,  etc.     On  the  second  or  third  day,  another  surgeon  was  caUedy 
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who  removed  the  splints  and  bandages,  and  prononnced  it  a  dislocation 
of  the  radius  and  ulna  backwards ;  but  he  was  unable  to  reduce  it. 

After  some  time,  the  first  surgeon  was  prosecuted  for  having  treated 
as  a  fracture  what  proved  to  be  a  dislocation.  Dr.  Spencer,  who  had 
examined  the  arm  carefully,  gave  his  testimony  last,  and  at  a  time 
when,  from  the  evidence,  it  seemed  almost  certain  that  the  surgeon 
must  be  mulcted  in  heavy  damages ;  but  he  declared  his  belief  that 
both  surgeons  were  right,  since,  on  measuring  the  breadth  of  the 
humerus  through  its  two  condyles,  he  found  that  the  humerus  of  the 
injured  arm  was  three-quarters  of  an  inch  wider  than  the  opposite. 
His  conclusion,  therefore,  was  that  the  condyles  had  been  split  asunder 
and  were  now  separated ;  that  the  first  surgeon  properly  reduced  this 
fracture,  but  that  when,  on  the  second  or  third  day,  the  second  surgeon 
removed  the  splints  and  the  dressings,  a  contraction  of  the  muscles  had 
taken  place  and  the  dislocation  occurred,  the  bones  of  the  forearm  being 
drawn  up  between  the  fragments.  Dr.  Spencer  believed  this  was  an 
example  of  the  variety  of  fractures  now  under  consideration,  but  it  is 
not  quite  certain  that  there  was  anything  more  than  an  oblique  fracture 
extending  into  the  joint,  followed  by  a  dislocation.  In  either  case,  the 
first  surgeon  was  entitled  to  an  acquittal,  and  so  the  jury  promptly 
declared  by  their  verdict. 

In  a  case  of  compound  comminuted  fracture  of  the  character  now 
onder  consideration,  Dr.  Stone,  of  the  Bellevue  Hospital,  New  York, 
removed  the  condyles  and  sawed  oiF  the  sharp  end  of  the  humerus. 
The  woman  was  twenty -six  years  old  and  intemperate.  The  operation 
was  made  as  a  substitute  for  amputation.  No  serious  complications 
followe<l.  On  the  ninety-sixth  day  the  wounds  were  completely  healed, 
and  she  could  bend  the  forearm  to  a  right  angle  with  the  arm,  the 
action  of  the  muscles  having  drawn  up  the  radius  and  ulna  against 
the  lower  end  of  the  shatl  of  the  humerus,  so  that  the  motions  were 
natural  and  free.*  The  practice,  as  the  result  sufficiently  shows,  was 
eminently  judicious;  and  its  practicability  ought  always  to  be  well 
considered  before  resorting  to  the  serious  mutilation  of  amputation. 
The  great  principle  upon  which  the  success  of  resection  is  here  based 
is  the  shortening  of  the  bono,  whereby  the  reduction  may  be  accom- 
plished without  painful  tension  to  the  muscles;  a  principle  whicli  will 
demand  of  us  hereafter  a  more  careful  consideration  and  a  wider  appli- 
cation. 

Fractures  of  tJi^  Condyles. 

Chaussier  described  that  portion  of  the  lower  end  of  the  humerus 
which  articulates  with  the  ulna  as  the  trochlea,  and  that  portion  which 
articulates  with  the  radius  as  the  condyle;  naming  the  two  lateral 
projections,  resjxictively,  epitrochlea  aud  epicondyle.  Some  of  the 
French  writers  have  adopted  this  nomenclature,  but  I  prefer,  as  being 
more  familiar  to  my  own  countrymen,  the  terms  external  and  internal 
condyle,  to  which  it  will  be  convenient  to  add  the  terms  external  epi- 
condyle and  internal  epicondyle,  as  indicating  the  extreme  lateral  pro- 

*  Stone,  New  York  Journ.  of  Med.,  May,  1851,  p.  802,  vol.  vi,  2d  series. 
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jeLlions,  which  are  formed  from  separate  points  of  ossifieanou^  iind 
which  do  not  htx'onie  united  to  the  (xindyles  by  bone  until  about  the 
sixteeotli  or  eighteentli  year  of  life. 

When,  therefore,  we  f^jieak  of  a  fracture  of  the  epieondyle,  we  refer 
only  to  a  separation  uf  the  epiphysis,  sueh  as  it  is  in  early  life;  or  (o 
its  true  fracture,  when,  at  a  later  period,  it  has  beeome  united  by  bone. 


{  8.  Fractures  of  the  Internal  Epieondyle.    (Epitrachlea,  Chaussier.) 

This  IS  the  fracttire  which  Granger  first  deseriljNxl  in  the  Edinhurfih 

3fetlwcd  mul  Stirf/ieai  Jounud,^  an<I  whieh  ho  aseribed  solely  to  nmm-ni- 
lar  action,     **  A  distinguishing  circumstance  attt-nding  this  fi'acture  is 
tliat  of  its  l)eiiig  octiisioned   by  sudden  and  vio- 
Fi9*  86L  IcTJt  muscular  exertion  ;  and  it  will  be  n^eollected 

that  from  the  inner  cHtudyle  thofie  powerful  mus- 
cles which  constitute  the  bulk  of  the  fleshy  8ub- 
stimec  of  tijc  ulnar  aspect  of  the  forearm  have 
tfieir  ])riucipal  origin.  The  way  in  which  the 
muscles  of  tht;  inner  condyle  are  involuntarily 
thrown  irUosuch  sudden  and  excessive  action  I 
take  to  l>e  this:  the  endeavor  to  prevent  a  fall 
by  stretching  out  the  arm,  and  thus  receiving 
jt IF-  jMM^^^L.  *'^*^  percussion  from  the  weight  of  the  body  on 
gJ^Agn^B      the  hand;"; 

mMJ^^B^^^m         ,  It  is  a  fact,  perhnps  of  some  significance  in 
^^^^^^^^^^K       tliis  connection  J  that  most  of  these  fractures  occur 
in  children,  belbro  the  union  of  the  epiphy*^is  is 
Fracture  of  int^rntti  completed^  wheu    nuiscubr   contraction     might 

ipicouark'.  more  oiten  ]irove  adequate  to  its  .separatit»n,  and 

wheu  the  epi*'ondyle  is  less  prominent,  antl, 
therefore,  Icrs  exposed  to  diivct  blows  than  in  adult  life;  thus,  of  five 
fractures  which  1  have  distinctly  recognized  as  tract urcs  of  the  e[>fc«m- 
dyle,  all,  except  one,  occurred  l>ctwceu  the  ages  of  two  and  fifteen  years. 
But  then  it  is  ef|Ually  true  that  a  hirge  majority  of  all  the  fractures  of 
the  Lnlernal  condyle,  including  those  wfiich  enter  the  articulation,  as 
well  as  those  which  do  not,  belong  to  childhnod  and  youth,  1  have 
»cen  but  two  execptions  in  fifteen  cases»  Since,  then,  direct  blows 
generally  produce  thf»c  fractures  which  penetrate  the  joint,  no  good 
reason  can  lie  shown  why  they  should  not  produce  fractures  of  the 
epieondyle.  One  of  the  exceptions  to  which  I  have  reierreti  as  not 
having  occurred  in  early  liie,  is  sufficiently  rare  to  entitle  it  to  e**i)ecial 
notice. 

On  the  16th  of  May,  1856,  a  laborer,  thirty-four  years  of  age,  foil 
frojn  an  awning  upon  the  sidewalk,  dislocating  the  I'adius  and  ulna 
backwards;  the  dislocation  was  iiumeiliately  reduced  by  a  wontan  wh^ 

*  **0n  H  PrtPtifyliir  Fruclurc  of  the  Inner  Condyle  of  the  Uumi^nia,"  hy  B(?njit* 
min  Grnngor.  Surgeon,  Burtoti-upun-Treiit.  Op.  cit.,  vol.  Jtiv,  pp.  196-201 »  Aijtil, 
1818. 

»  Ibid,,  p.  196. 
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came  to  his  assistance,  but  when  he  called  on  me  soon  after,  I  found  a 
small  fragment  of  the  inner  condyle,  probably  the  epicond^le  alone, 
broken  off  and  quite  movable  under  the  finger.  It  was  slightly  dis- 
placed in  the  direction  of  the  hand. 

I  could  not  learn  positively  whether  in  falling  he  struck  the  elbow 
or  the  hand,  but  there  was  presumptive  evidence  that  he  struck  the 
hand;  if  so,  then  probably  the  fracture  was  the  result  of  muscular 
action,  which  is  the  more  extraordinary  as  having  taken  place  in  a 
man  of  his  age. 

It  is  pretty  certain,  however,  that  the  theory  of  causation  adopted  by 
Granger  is  too  exclusive.  A  lad  was  brought  to  me  in  October,  1848, 
aged  eleven,  who  had  just  fallen  upon  his  elbow,  the  blow  having  been 
received,  as  he  affirmed,  and  as  the  ecchymosis  showed  pretty  conclu- 
sively, directly  upon  the  inner  condyle.  The  fragment  was  quite  loose, 
and  crepitus  was  distinct.  He  could  flex  and  extend  the  arm,  and  ro- 
tate the  forearm,  without  pain  or  inconvenience.  I  am  quite  sure  the 
fracture  did  not  extend  into  the  joint;  the  result  seemed  also  to  confirm 
this  opinion,  for  in  three  months  from  the  time  of  the  accident  the 
motions  of  the  elbow-joint  were  almost  completely  restored. 

Indeed,  Mr.  Granger  has  failed  to  establish,  by  any  particular  proofs, 
that  in  more  than  one  or  two  of  his  cases  the  fracture  was  the  result  of 
muscular  action;  but,  on  the  contrary,  I  am  disposed  to  infer,  from  the 
violent  inflammation  which  generally  ensued  in  his  cases,  from  the  fre- 
qaency  of  ecchymosis,  and  especially  from  the  injury  done  to  the  ulnar 
nerve  in  at  least  three  instances,  that  most  of  them  were  produced  by 
direct  blows  inflicted  from  below  in  the  fall  upon  the  ground.  Frac- 
tures produced  by  muscular  action  are  seldom  accompanied  with  much 
inflammation  or  effusion  of  blood,  and  it  is  much  more  probable  that 
the  ulnar  nerve  should  have  been  maimed  by  the  direct  blow  which 
caased  the  fracture,  than  by  the  displacement  of  the  epiphysis,  which 
is,  as  we  shall  presently  show,  almost  always  carried  downwards,  and 
oftener  slightly  forwards  than  backwards.  It  is  only  when  the  frag- 
ment is  forced  directly  backwards  that  the  ulnar  nerve  could  be  made 
to  suffer;  a  direction  which,  it  does  not  seem  to  me,  it  could  ever  take 
from  muscular  action  alone. 

Direction  of  Displacement^  Symptoms ^  etc, — I  have  seen  this  fragment 
displaced  in  the  direction  of  the  hand,  or  downwards,  very  manifestly, 
twice,  and  in  two  other  examples  a  careful  measurement  showed  a 
slight  displacement  in  the  same  direction.  The  greatest  displacement 
occurred  in  a  boy  fifteen  years  old,  who  was  brought  to  me  from  St. 
Catharine,  Canada  West.  He  had  fallen  upon  his  arm  is  wrestling, 
and  his  surgeon  found  a  dislocation  of  the  bones  of  the  elbow-joint, 
which  he  immediately  reduced.  The  fracture  was  not  at  that  time  de- 
tected, the  arm  being  greatly  swollen.  No  splints  were  applied.  It 
was  three  months  after  the  accident  when  I  saw  him,  at  which  time  I 
found  the  internal  epicondyle  broken  off  and  removed  downwards 
toward  the  hand  one  inch  and  a  quarter;  and  at  this  point  it  had  be- 
come immovably  fixed.  Partial  anchylosis  existed  at  the  elbow-joint, 
but  pronation  and  supination  were  perfect. 

In  one  instance  I  believed  the  fragment  to  be  carried  about  three 
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xnh  aiif]  two  backwards  toward  the  olecn 


ine«  iipwarci.s  ann  two  DacKwanis  toward  tiie  olecranon;  in  each  of  the 
other  extmpk^s  the  f'niijjnient  Una  not  seemeil  to  siifler  any  sensible  dis- 
placement. 

Graniier  fimnd,  also,  in  the  five  examples  whieh  t^rae  under  his 
notice,  the  epieondyle  carried  toward  the  liand,  with  more  or  less  vari* 
ation  in  its  lateral  [Hi.sitiou,  so  that  while  in  s<»me  instances  it  touehe<l 
tlie  olecranon,  in  otiiei's  it  wiis  removed  an  inch  or  more  in  the  oppo- 
site direction. 

It  is  prohuble  that,  except  where  confrolled  by  the  force  and  direc- 
tion of  the  blow,  or  by  some  complications  in  the  aceideiit,  thcfraji- 
niont,  if  displaced  at  all,  always  move*  duwiuvards  toward  the  hand, 
or  downwards  and  u  littk^  forwards,  in  the  direction  of  the  action  of  the 
principal  muscles  which  arise  from  tliis  epiphysis;  and  when  the  frac- 
ture or  separation  is  the  result  of  muscular  action  alone,  thi^  {orm  of 
dis|dacement  seems  to  me  to  be  inevitable.  In  addition  to  the  mobility, 
crepitus,  and  i^enend ly  slit^ht  displacement  of  the  frairment,  winch  are 
tlie  principal  sitrns  of  this  fracture,  it  may  be  noticed  that  there  is  usu- 
ally some  eml)arnissmcnt  in  the  motions  of  the  elliow-joint,  which  may 
be  due  in  part  to  the  swelling;,  and  in  part  to  the  detachment  i>f  the 
point  of  bone  from  and  ai*ound  which  most  of  the  pronatoi^  and  flexors 
of  the  fi)rearm  have  their  rise.  In  one  insiani-e,  already  fpiotetl,  that 
of  tlic  lad  aged  ek^ven  years,  who  broke  the  epicondyle  from  a  dii-eet 
lilow,  tlie  motions  of  pronation,  witli  flexion,  were  not  at  all  impaired, 
neither  immediately  nor  at  any  subsequent  period,  but  the  fi*agment 
was  never  sensibly,  or  only  very  slightly,  displactxh 

Granger  has  recorded  another  class  of  symptoms,  to  which  I  have 
already  alluded,  bis  cx|>lanation  of  wliicli,  however,  I  am  not  pre|>ared 
to  ailniit.  One  *»f  these  cases  he  dt^scribes  as  follows:  A  boy,  eight 
years  old,  fell  with  violence,  and  broke  otV  completely  the  windeof  the 
inner  cjiicondyle  of  the  right  liunn/rns.  The  lad  said  he  had  tullen  on 
his  hand.  The  fragment  was  dif^plaeed  toward  the  hand.  Severe  in- 
flammation folio  wet  b  but  lie  recovered  the  free  and  entire  use  of  the 
elbow-joint  in  less  than  tliree  months  after  the  accident.  No  splints  or 
l)andages  were  ever  employed. 

From  the  moment  of  I  lie  accident,  the  little  finger,  the  inner  side  of 
the  ring  finger,  and  the  skin  on  the  ulnar  side  of  the  hand,  lost  all  sen- 
sation. The  aluluctor  minimi  digiti  and  two  et^ntiguous  muscles  of  tiie 
little  finger  were  also  paralyze^b  This  condition  lasted  eight  or  ten 
years,  affcer  which  sensation  and  motion  were  gradually  restored  tn 
these  parts.  Ah  a  consctjueucc  of  this  paralyzed  condition  of  the  ulnar 
nerve,  also,  successive  crofrs  of  vesications,  about  the  size  of  a  split 
horse-bean,  commenced  to  form  on  the  little  tinger  and  ulnar  edge  of 
the  hand  some  weeks  after  the  accident,  leaving  troublesome  excoria- 
tions.     This  eruption  did  not  entirely  cease  for  two  or  three  months. 

In  two  other  cases,  Mr,  Granger  remarks  that  he  has  found  **the 
8amc  paralysis  of  the  small  muscles  of  the  little  linger,  the  same  loss 
of  feeling  in  the  integuments,  and  the  same  succession  of  crops  of  vesi- 
cles on  the  affected  parts  of  the  band,  us  is  described  to  have  occurred 
in  the  preceding  ease." 

Without  intending  to  intimate  a  doubt  of  the  accuracy  of  Mr,  Gmn- 
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ger^s  statement,  that  such  phenomena  have  followed  in  three  cases  out 
of  the  five  which  he  has  seen,  I  must  express  my  belief  that  it  was 
only  a  remarkable  concurrence  of  circumstances,  since  the  same  phe- 
nomena have  never  been  seen  by  myself,  nor  do  I  know  that  they  have 
been  observed  by  any  other  surgeon. 

H^sults. — As  in  all  other  accidents  about  the  elbow-joint,  a  temporary 
rigidity  is  almost  inevitable.  The  mere  confinement  of  the  arm  in  a 
flexed  position  is  suflBcient  to  determine  this  result  without  the  inter- 
position of  a  fracture;  but  when  inflammation  occurs,  more  or  less  con- 
traction of  the  tendons,  muscles,  etc.,  about  the  joint  must  ensue.  To 
this  circumstance,  therefore,  added  to  the  confinement,  rather  than  to 
the  fracture,  will  be  due  the  anchylosis.  .  If  the  fragment  is  not  dis- 
placed, the  fracture  cannot  certainly  be  responsible  for  the  loss  of 
motion,  since  it  does  not  in  any  way  involve  the  joint;  and  if  displace- 
ment exists,  its  ultimate  effect  in  diminishing  the  power  of  the  muscles 
which  arise  from  the  epiphysis  must  be  only  trivial  and  scarcely  ap- 
preciable. We  might,  therefore,  reasonably  conclude  that  where  the 
accident  has  been  properly  treated,  permanent  anchylosis  would  be  the 
exception,  and  not  the  rule.  This  view  of  the  matter  seems  also  to  be 
sustained  by  the  recorded  results.  In  Granger's  cases,  the  full  range 
of  flexion  and  extension  of  the  forearm  has  been  finally  restored,  or 
with  so  trifling  an  exception  as  not  to  be  observable  without  close 
attention,  in  every  instance;  except  in  the  one  already  mentioned,  which 
was  originally  complicated  with  dislocation;  and  even  in  this  case  the 
ultimate  maiming  was  inconsiderable.  Malgaigne,  who  says  "  it  ought 
to  be  understood  that  in  this  accident  articular  rigidity  is  almost  inevi- 
table," seems  nevertheless  to  admit  the  justness  of  Granger's  observa- 
tions as  to  the  final  result,  if  the  proper  means  are  employed  to  prevent 
it.  I  have  myself  found  only  once  any  considerable  impairment  of 
the  motions  of  the  joint  after  the  lapse  of  a  few  years. 

Treaiment — This  accident  does  not  constitute  an  exception  to  the  rule 
which  ex{>erience  has  established,  that  small  epiphyseal  projections, 
when  once  displaced,  can  seldom  be  restored  completely  to,  or  main- 
tained in  position.  Granger  remarks:  "I  have  purposely  avoided 
saying  one  word  about  replacing  the  detached  condyle  (epicondyle), 
and  for  these  reasons:  during  the  state  of  tumefaction  of  the  limb,  no 
means  could  be  adopted  for  confining  the  retracted  condyle  in  its  plaoe, 
beyond  that  of  the  relaxation  of  the  muscles;  and  both  before  the  tume- 
faction has  commenced,  and  after  it  has  subsided,  all  endeavors  to  re- 
place the  condyle,  or  even  to  change  the  position  of  it,  have  failed." 
He  even  proceeds  so  far  as  to  declare  that  while  attention  ought  to  be 
given  to  the  reduction  of  the  inflammation  by  appropriate  means,  we 
ought,  nevertheless,  to  instruct  the  patient  to  flex  and  extend  the  arm 
daily  from  the  moment  the  accident  occurs  until  the  cure  is  completed, 
and  without  any  regard  to  the  consolidation  of  the  fragment ;  "  the  ex- 
ercise of  the  joint  in  this  manner  must  constitute  the  principal  occupa- 
tion of  the  patient  for  several  wrecks;  and  should  it  be  remitted  during 
the  formation  and  consolidation  of  the  callus,  much  of  the  benefit  which 
may  have  been  derived  from  this  practice  will  be  lost,  and  will  with 
difficulty  be  regained." 
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With  only  slight  qualifications  I  would  adopt  the  advice  of  Mr. 

Granger.  The  limb  ou^^ht,  at  first,  to  be  phu^d  in  a  position  of  semi- 
flexion, so  that  if  ancbylosfs  should  unfortunately  ensue,  it  would  bftj 
In  the  eonditlou  which  would  render  it  most  servitTcable,  aud  also 
cause  In  this  position  the  niust-les  whieh  tend  to  displaee  the  irag^metil 
would  he  most  eonipletely  relaxed.  While  thu.^  place<lj  an  attemjii 
ou^ht  to  be  made,  by  seizin^;  the  epiphysis,  to  restore  it  to  |)o?iition; 
and  if  theef!urt  sueeeeds,  as  it  certainly  is  not  very  likely  to  do, a  com- 
press and  roller  onj^lu  to  be  so  applied  as  to  maintain  it  in  position; 
provided^  always,  that  it  shall  not  be  found  nect^sary  to  apply  the 
roller  so  ti^ht  as  to  endanger  the  limb,  try  increase  the  inflammation. 
An  angular  splint  WfHild  be  an  almost  jndis[>ensal>le  part  of  theuppareL 
at  least  with  children,  where  this  indication  is  in  view.  In  no  case 
however,  onglit  more  than  seven  or  fourtet^n  days  to  elapse  before  all 
bandaging  and  splinting  should  be  abandoned,  and  careful  but  frequent 
flexion  and  extension  be  substituted. 

In  three  cases  seen  liy  me,  a  displaeement  of  the  fragment,  either  for* 
wards  or  buck  wards,  has  occurred  whenever  the 
*^'*'^''  arm  was  flexetlj  and  it  has  lieen  necessary,  there- 

lore,  to  treat  the  ease  with  the  arm  in  a  straight 
]M»sition.  These  are  plainly  only  exr-eptions  to 
the  rule. 


» 


?l  9*  Fractures  of  the  External  Epicondyle.    (Epi- 
condyle,  Chaussier) 

I  have  only  mentioned  this  supposed  fracture, 
of  which  some  writei>»  have  spoken  as  a  fact,  in 
order  tliat  I  may  declare  my  conviction  that  its 
existence  him  never  been  made  out.  If  we  admit 
the  possibility,  that,  while  in  a  state  of  epiphysis 
it  might,  like  the  corres])onding  internal  epiphy- 
sis, be  separated  by  nuiscular  action,  we  must 
yet  deny  its  j>rnbability,since  it  is  so  exceeilingly 
small ;  and  we  must,  for  the  same  reason,  l»e  per- 
mitted to  doubt  whether  the  fact  of  its  sepn ration  could  be  recognized 
in  the  living  subject.  Jloreover,  if  a  true  fracture  occurs  at  this  point 
as  tlie  result  of  external  violence,  it  is  snflieiently  plain,  from  an  ex- 
amination of  the  anatomical  structure,  that  it  must  more  or  less  extend 
into  the  joint  and  involve  the  condyle  itself. 


Fi>«ctiire  of  external  epi- 
cou'lyle. 


§  10.  Fractures  of  the  Internal  Condyle*    (Trochlea,  Chauaaier.) 


I 


B.  Cooper,  South,  Sir  Astley  Cooper,  ami  others,  speak  of  fracture 
of  the  internal  condyle  as  very  wimnion,  and  more  so  than  fracture  of 
the  external  condyle;  while  Malgaigne,  who  admits  its  existence,  has 
never  met  with  a  single  living  example,  and  regards  its  occurrence  as 
exceedingly  rare.  In  a  record  of  fiilccn  fractui*es,  1  have  found  no  ditH- 
cnlty  in  rccogtiizing  five  as  fractures  of  the  inner  condyle;  five,  I  have 
already  said,  were  fractures  of  the  epicondyle,  and  the  remainder*  were 
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indefenninedy  while  my  records  furnish  nineteen  examples  of  undoubted 
fiartores  of  the  external  condyle.     It  is  probable  that  Sir  Astlcy  did 
BOt  intend  to  make  any  distinction  between  frac- 
tmcB  of  the  condyle  and  epicondyle,  and  this  Fro.sa^ 

night  explain  somewhat  his  opinion  of  the  relu- 
tivefreqtiencY  of  these  accidents;  but  even  reject- 
ing this  important  distinction,  it  has  happened  to 
■e  to  nee  more  examples  of  fracture  of  the  outer 
eondvle  than  of  the  inner. 

(htties. — It  has  already  been  stated  that  frac- 
tores  of  the  internal  condyle,  as  well  as  fractures 
of  the  epicondyle,  belong  almost  exclusively  to 
inbncy  and  childhood,  only  two  instances  having 
oome  under  my  notice  after  the  eighteenth  year 
oflife. 

I  have  seen  no  instance  which  could  be  traced 
tour  other  cause  than  a  direct  blow,  such  as  a     ^    ,        ,  ,  , 

-I,    •  ^,         I.  .1       /.  /.I  .  Fracture   of  internal  con- 

Bil  upon  the  elbow,  the  force  of  the  concussion  dyie. 

being  received  directly  upon  the  condyle. 

Une  of  Fraciurfy  Displacenienty  Symptoms, — The  direction  of  the  line 
of  fracture  is  tolerably  uniform,  namely,  commencing  about  one-quarter 
or  half  an  inch  above  the  epicondyle,  it  extends  obliquely  outwards 
throngh  the  olecranon  and  coronoid  fossa?,  and  enters  the  joint  through 
the  centre  of  the  trochlea. 

Displacement  of  the  lower  fragment  can  take  place  only  in  a  direc- 
tion upwards,  backwards,  forwards,  and  inwards  (to  the  ulnar  side). 
The  fragment  cannot  be  carried  downwards,  in  the  direction  of  the  hand, 
Dor  outwards,  in  the  direction  of  the  radius,  unless  the  radius  also  is 
broken  or  dislocated. 

The  most  common  form  of  displa?ement  is  upwards  and  backwards, 
and  perhaps  at  the  same  time  a  little  inwards;  the  ulna  remaining  at- 
tached to  the  lower  fragment,  and  following  its  movements.  I  have 
seen  one  instance  in  which  the  fragment  was  carried  directly  down- 
wards toward  the  hand,  but  this  accident  was  originally  complicated 
with  a  dislocation  of  the  radius  backwards.  The  dislocation  was  im- 
mediately reduced.  Five  years  after,  when  the  young  man  was  twenty- 
three  years  old,  I  found  the  condyle  displaced  downwards  and  forwards 
about  half  an  inch,  so  that  when  the  forearm  was  extended  it  became 
strikingly  deflected  to  the  radial  side. 

The  symptoms  which  characterize  this  fracture  are  crepitus,  almost 
alwaj-s  easily  detecteil ;  mobility  of  the  fragment,  discovered  especially 
by  seizing  u]X)n  the  epicondyle,  or  by  flexing  and  extending  the  arm  ; 
displacement  of  the  smaller  fragment  and  a  projection  of  the  olecranon 
process,  this  latter  being  verj'  marke<l  when  the  forearm  is  extended 
upon  the  arm,  but  almost  completely  disap[)earing  when  the  elbow  is 
bent ;  projection  of  the  lower  end  of  the  hnmorus  in  front  when  the 
arm  is  extended ;  the  humerus  shortened  when  measured  along  its  ulnar 
siidCy  from  the  internal  epicondyle;  the  breadth  of  the  humerus  through 
its  condyles  generally  increased  slightly,  sometimes  half  an  inch  or  more ; 
if  the  lesser  fragment  is  carried  upwards,  it  will  also  be  found  that 
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when  the  limb  is  extended,  the  forearm  will  be  deflected  to  the  ulnar 
side. 

8Ir  iVstley  Cooper  retnsirkji  that  it  h  freqneotly  mistaken  i\tv  a  tlis- 
lociitiou;  and  Tboina.s  M,  Markoe,  of  New  York,  hits  shown  tliut  it  is, 
in  fart,  iVt:'<|ixcritIy  eomiilieated  with  a  dishK-ation  of  the  head  of  the 
radius  barkwards  ;  indecnl,  he  cxpref>ses  a  belief  that  thin  dishKsition 
of  the  radius  seldom  or  never  oceurs  without  a  fraeture  of  the  internal 
condyle.*  I  shall  refer  to  his  views  again  wb*Mi  considering  disloca- 
tions of  the  hciid  of  tlie  nidi  us. 

Bemtlls, — It  h  probable  that  it)  a  niMJority  of  ea^es  no  permanent 
di.^plucement  exists;  althou^lj  ttie  irregularity  of  the  bony  tlepoisits 
around  the  biise  of  the  condyle,  which  generally  may  be  easily  felt, 
would  lead  to  a  contrary  o])inion.  The  fact  that  the  lower  fragment 
usually  follows  the  motions  of  the  olecranon,  renders  it*«  replacement 
and  retention  comparatively  easy,  unless  some  complication  exists.  It 
is  not  from  displacemcntj  therefore,  so  much  as  from  permanent  mus- 
cular^ and  ospoeially  bony  auchylosis,  that  serioits  maiming  so  often 
results.  Under  any  tretitnieut  bony  auehylasis  will  very  often  ensue, 
and  under  improper  treatment  it  is  almof^t  inevitable. 

Tf'tmfment, — The  arm  must  be  immefliately  flexe<l  to  nearly  or  quite 
a  right  angle,  when,  without  much  manipulation,  the  fragmentij  will 
be  uuide  to  resume  tlicir  iilacc*  A  gutta  jicivha,  or  felt,  right-angled 
splint,  such  tus  I  have  already  directed  for  fractures  occurring  just  above 
the  condyles,  well  autl  carefully  cushioncil,  may  now  lie  applied,  uod 
secured  by  rollers*  Suitable  pads  must  also  aid  the  splint  and  roller, 
in  keeping  the  fragments  in  p!ai*e»  Markoe  prefei*s  keeping  the  fore- 
arm ill  a  position  about  ten  degrees  short  of  a  right  angle,  believing 
that  in  this  position  the  ulna  itself  will  act  as  a  splint,  ami,  by  it^  sup* 
port  on  the  uninjured  jxirtion  of  the  tn H*h lea,  hold  in  its  phu'je  the 
broken  condyle.  Very  pro}>crly»  also,  he  prefers  to  lay  tlie  angular 
splint,  made  of  tin,  and  littcd  to  the  arm  and  ibrearni,  upon  the  back 
of  the  limb,  instead  of  upon  the  front  or  siiles.  If  it  is  ujion  the  inside^ 
it  covers  the  broken  condyle,  and  we  are  unable  to  know  so  well  its 
position;  if  upon  either  side,  it  is  apt  to  ])rQSS  injuriously  upon  the 
ei»icoudyles ;  and  if  it  is  in  front,  tlie  iragments  cannot  be  so  well  ad- 
justetl  or  suppjrte*!,  U|>on  this  point,  however,  surgeons  are  not  v^erv 
well  agrecxi,  and  no  doubt  more  will  depend  upon  the  care  with  whicji 
the  splint  is  applied  than  upon  the  surface  against  which  it  is  laid. 

Considerable  swelling  is  almost  certain  to  follow,  and  no  surgeon 
ought  to  hazard  the  chances  of  vesications,  ulcerations,  etc.,  by  neglect- 
ing to  ojH^n  or  completely  remove  the  dressings  every  day.  Withiu 
even  days,  and  perliaps  earlier,  passive  motion  must  be  commenced, 
ad  perseveringly  employed  from  day  to  day  until  the  cure  is  acoom- 
slished  ;  indeed,  in  a  majority  of  cases  it  is  better  not  to  resume  the 
use  of  splints  after  this  period;  for,  although  at  this  time  no  bony 
union  has  taken  place,  yet  the  effusions  have  somewhat  steadied  the 


*  Mnrkoe,  Novr  York  Joumul  of  Medlcino,  Hay,  1865|  p.  382,  second  fterie«,  vol, 
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fragments^  and  the  clanger  of  displacement  is  lessened,  while  the  pre- 
vention of  anchylosis  demands  very  early  and  continued  motion. 

When  the  fracture  is  compound,  or  otherwise  complicated,  these 
simple  rules  will  seldom  be  found  applicable;  indeed,  fractures  at- 
tended with  no  such  complications  will  occasionally  be  found  difficult 
to  reduce,  or  to  maintain  in  position  after  reduction. 

2  11.  Fractures  of  the  External  Condyle. 

OaiLses. — All  the  fractures  (19)  of  the  external  condyle,  of  which  I 
have  a  record,  occurred  in  children  under  fourteen  years  of  age,  except 
one;  in  which  instance  a  woman,  eighty -eight  years  of  age,  fell  upon 
her  elbow  while  intoxicated,  breaking  off  the  outer  condyle.  Two 
months  after  the  accident  I  found  the  fragment  displaced  half  an  inch 
upwards,  and  firmly  united. 

In  a  large  majority  of  these  cases  the  patients  themselves  have 
affirmed,  and  the  surface  of  the  skin  has  furnished  conclusive  evidence, 
that  the  fracture  was  produced  by  a  direct  blow,  generally  by  a  fall 
upon  the  elbow. 

Line  of  FradurCy  DispIaceTnenty  and  Symptoms, — The  direction  of 
the  fracture  is  generally  such  that,  commencing  always  above  aijd 
without  the  caj>sule,  it  descends  obliquely  and  enters  the  joint  either 
just  within  or  through  the  "  small  head  "  or  articulating  surface  upon 
which  the  radius  is  received ;  or  else  it  penetrates  more  deeply  in  its 
progress,  and  passing  through  the  olecranon  fossa,  it  enters  tlie  joint 
through  the  middle  of  the  trochlea. 

In  the  first  of  these  classes  of  examples,  which  I  think  also  is  the 
most  common,  the  condyle  alone  is  broken  off,  and  it  is  liable  only  to 
become  displaced  backwards,  forwards,  or  outwards ;  generally,  I  have 
found  it  displaced  a  little  outwards  sufficiently  to  increase  manifestly 
the  breadth  of  the  condyles,  or  it  has  been  carried  backwards ;  once 
slightly  forwards ;  it  is  also,  in  some  cases,  carried  upwards  in  a  small 
d^ree,  although  the  action  of  the  supinators  and  extensors  would  seem 
to  render  a  downward  displacement  more  common.  These  displace- 
ments are  usually  not  considerable,  and  in  a  few  cases  there  is  none  at 
all.  Whatever  may  be  the  direction  or  degree  in  which  the  fragment 
is  moved,  however,  the  head  of  the  radius  is  found  almost  always  to 
accompany  it ;  but  in  the  case  which  I  am  about  to  relate,  the  head  of 
the  radius  became  completely  separated  from  the  condyle. 

Frederick  Keaffer,  set.  11,  fell  from  a  load  of  hay,  and  he  is  confi- 
dent that  he  struck  the  ground  with  the  back  of  his  elbow.  Six  hours 
after  the  accident  he  was  brought  to  me  by  the  physician  who  was  first 
called  to  him.  The  arm  was  much  swollen,  and  the  external  condyle 
oould  not  be  distinctly  felt,  but  when  pressure  was  made  directly  uppn 
it,  crepitus  and  motion  became  manifest.  The  head  of  the  radius  was 
at  the  same  time  dislocated  backwards,  and  separated  entirely  from  the 
condyle,  its  smooth  button-like  head  being  very  prominent.  It  is 
difficult  to  conceive  how  a  blow  from  behind  should  leave  the  head  of 
the  radius  dislocated  backwards,  or  how  the  radius  could  have  sepa- 
rated fiom  the  broken  condyle ;  but  as  the  examination  was  repeated 
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imep,  a II ft  \vhi\e  the  |iatient  was  under  the  influence  of  ether, 
I  have  no  doubt  of  the  fact.     Several  other  surgeons  who  w^ere  present 
concurred  with  nie  in  opinion  fully. 

While  pro.%»cuti]ig  the  exainination,  I  reduced 
the  dislocation  of  the  radiur,  but  it  would  tint  re- 
main in  [jlace  a  moment  when  pressure  or  support 
W'as  removed.  The  lad  recovered  wntli  h  very 
useful  arm  J  the  motions  of  flexion  and  extension^ 
with  pronation  and  supination,  after  tlie  lapse  of 
a  year,  Ijeint^  nearly  as  complete  as  before  the  ac- 
cident, the  radius  remaining  unreduced. 

Sometimes  it  will  be  noticed  that  while  the  i>or- 
tion  of  the  condyle  ikdiich  is  attached  to  the  radius 
fid  Is  backw^anls,  its  up|ier  and  broken  extremity 
pilches  forwards;  and  this  attitude  it  is  es|iecially 
prone  to  assume  wdien  the  forearm  is  extendcil. 

It  is  even  possible,  when  the  fracture  traverser 
the  trochlea,  for  the  ulna  also  to  bee* mi e  displaced 
backwards  along  with  the  radius  and  the  lesser 
fragment. 

Crepitus^  which  is  usually  very  distinct,  is  most  easily  obtained  bv 
rotating  the  radius,  or  by  seizing  upon  the  condyle  with  the  thumb 
and  fingers,  and  moving  it  backwards  and  forwar<!s. 

Bemtifs. — Ordinarily,  this  fragment  unites  prtjmptly,  and  by  the 
interposition  of  a  bony  callus;  but  in  four  cases,  I  have  noticed  that 
either  no  union  has  occurred,  or  the  union  has  been  accomplished  only 
tlu'ough  the  medium  of  fibrous  structures,  and  the  fragment  contitiura 
afterward  tf»  move  with  the  radius. 

As  a  conseqiicncej  probatily,  of  tlie  dis{»lacement  of  the  lesser  frag- 
ment upwards,  tlie  forearm,  when  stmightened,  i^  occasionally  found 
deflected  to  the  radial  side.  The  surgeon  must  not,  how^ever,  confound 
the  deflection  whir^h  is  natural  and  which  is  grt*ater  in  some  persons 
than  in  others,  with  the  unnatural  radial  inclination  which  is  occa- 
sioned sometimes  by  this  accident.  I  have  met  with  this  phenomenon 
three  times  in  ehildrcn  under  three  years  of  age,  in  one  of  which  I 
could  not  discover  that  the  condyle  was  <mrried  toward  the  shoulder, 
but  only  outwards  ;  in  each  of  the  other  cases  the  fnigment  had  united 
by  ligament.     The  following  is  one  of  the  examples  referred  to: 

A  girl,  a*t.  3,  fell  and  broke  the  external  condyle  of  the  left  humerus, 
the  fracture  extending  freely  into  the  joint ;  crepitus  distinct;  forearm 
slightly  flexed ;  pmne.  Lesser  fragment  displaced  outwards  and  a 
little  backwards,  carrying  with  it  the  radius.  On  the  second  day  I 
w*as  dismiased  on  account  of  the  unfavorable  prognosis  which  I  gave, 
or  rather  because  I  refused  to  guarantee  a  perfect  limb,  and  an  empiric 
was  employed. 

July  2,  1857,  seveml  months  after  the  accident,  the  father  brought 
her  to  rac  for  examination.  There  was  no  anchylosis,  but  the  lesser 
fragment  had  never  united,  unless  by  ligament,  moving  freely  w*ith 
the  head  of  the  radius.     AVben  the  forearm  was  straightened  upon  the 
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arm  it  fell  strongly  to  the  radial  side^  but  resumed  its  natural  relation 
again  when  the  elbow  was  flexed. 

Two  other  examples  are  reported  at  length,  in  the  second  part  of  my 
Report  on  Deformities  after  Fractures,  as  Cases  57  and  59  of  fractures 
of  the  humerus. 

In  one  other  example,  however,  mentioned  also  in  my  report  as 
Case  56,  the  deflection  was  to  the  opposite  side.  I  examined  the  lad 
one  year  after  the  accident,  he  being  then  five  years  old,  and  I  found 
the  external  condyle  very  prominent  and  firmly  united,  but  not  appar- 
ently displaced  in  any  direction  except  outwards.  The  radius  and 
ulna  had  evidently  suffered  a  diastasis  at  their  upper  ends,  but  all  of 
the  motions  of  the  joint  were  free  and  perfect. 

Dorsey*  speaks  of  this  lateral  inclination  as  being  always  to  the 
ulnar  side,  but  does  not  indicate  to  what  particular  fracture  of  the 
elbow  it  belongs.  He  has  also  described  a  splint,  contrived  by  Dr. 
Physick,  intended  to  remedy  the  deformity  in  question. 

Chelius  also  speaks  of  the  same  deformity  as  occurring  after  fractures 
of  the  internal,  but  does  not  mention  it  in  connection  with  fractures  of 
the  external  condyle,  that  is,  an  inclination  of  the  forearm  to  the  ulnar 
side. 

In  more  than  half  of  the  cases  of  fracture  of  this  condyle  some 
degree  of  anchylosis  has  resulted,  lasting  at  least  several  months.  I 
have  seen  it  remaining  after  a  lapse  of  from  one  to  twenty  years,  but 
generally  it  gradually  diminishes,  and,  in  a  majority  of  cases,  com- 
pletely disappears  after  a  few  years. 

Treatment, — I  do  not  know  that  I  need  add  much  to  what  has  already 
been  said  in  relation  to  the  treatment  of  fractures  of  the  opposite  con- 
dyle, and  at  the  base  of  the  condyles,  since  the  measures  applicable  to 
the  one  are,  in  general,  applicable  to  the  other. 

Generally,  the  forearm  ought  to  be  flexed  upon  the  arm,  especially 
with  a  view  to  overcome  the  usual  tendency  in  the  upper  end  of  the 
lower  fragment  to  pitch  forwards,  and  which  form  of  displacement  is 
greatly  increased  by  straightening  the  arm.  A  remarkable  exception 
to  this  rule,  and  one  of  two  which  I  have  seen,  must  be  mentioned. 

James  Cronyn,  aged  6,  was  brought  to  me  in  March,  1857,  having, 
a  few  minutes  before,  fallen  from  a  height  of  four  or  five  feet  to  the 
ground.  His  father  said  the  elbow  had  been  broken  at  the  same  point 
two  years  before,  and  from  that  time  had  remained  stiff  and  crooked. 
I  found  the  external  condyle  broken  off,  and,  with  the  head  of  the 
radius,  carried  backwards.  This  was  the  position  which  it  occupied 
constantly,  though  it  was  easily  restored  and  maintained  in  position 
when  the  arm  was  straight,  but  not  by  any  possible  means  when  the 
elbow  was  flexed.  I  dressed  the  arm,  therefore,  in  an  extended  posi- 
tion, with  a  long  felt  splint,  and  the  fragments  remained  well  in  place 
until  a  cure  was  accomplished. 

It  is  especially  deserving  of  notice  that,  in  the  four  cases  in  which 
I  have  observed  bony  union  to  fail,  and  the  fragments  to  continue 
movable,  the  motions  of  the  elbow-joint  have,  in  a  very  short  time, 

*  Elements  of  Surgery,  by  Philip  Syng  Dorsey,  Phila.  ed.,  1818,  vol.  1,  p.  146. 
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been  completely  restored.  If  it  dtK»s  not  prove  that  Grang 
correct  in  his  views  as  applied  to  fractures  of  the  internal  epieondyle, 
namely,  that  it  wa^^  of  little  or  no  consequence  whether  the  fragment 
unitetl  or  not,  and  that  the  elbow-joint  ought  to  be  submitted  to  free 
motion  from  the  beginning  to  the  end  of  the  treatment — if  it  di^es  not 
absolutely  prove^  I  Biiy,  the  correctness  of  his  views,  it  at  least  must 
abate  our  a|>preheustous  of  the  supposed  evil  results  of  non-union  in 
the  case  of  the  fi-acture  now  under  consideration. 

I  shall  take  the  liberty  of  quoting  also,  with  a  qualified  approval, 
the  opinion  of  Dr,  John  C,  Warren,  of  Boston,  as  stated  by  Dr.  N orris 
in  his  Report  on  Surf/ery,  made  to  the  American  Medical  Association 
in  1848. 

"  In  the  treatment  of  fnietnres  of  the  condyles  of  the  os  humeri,  a 
course  is  usually  recommerided  which  he  believes  to  be  hurtful,  inas- 
much as  it  favors  the  worst  eonsequenc^cs  of  tlie  injury,  namely,  loss 
of  motion  in  the  joint.  By  this  nifide  of  treat  mt^nt,  the  fnictured  piece 
becomes  suffit-iently  fixed  to  create  partrnl  anrliylosis;  and  there  is  so 
much  pain  afterwards  in  the  jirtqiused  passive  movements  a*«  to  cause 
the  omission  of  these  measures  until  permanent  stiffness  takes  plm^e. 
The  proper  course  in  tlie  managemeut  of  iliese  accidents,  he  conceives 
to  be — 1st.  To  apply  no  splints,  but  in  I  he  earlier  days  to  make  use 
of  the  proper  means  to  prevent  inHauimation.  2d.  To  accustom  the 
patient  to  early  and  daily  movemeuts  of  flexion  and  extension*  M, 
When  the  action  of  the  joint  becomes  limited,  to  overcome  the  rc»isl- 
auce  by  force,  and  repeat  it  daily  until  the  tendency  of  the  joint  to 
stiften  ceases, 

"The  ac^complishment  of  this  prrxTSS,  lie  adds,  is  so  very  painfti^H 
that  few  patients  have  cf»unige  to  sulmiit  to  it,  atjcl  few  surgeons  firm^^^H 
ness  to  prosecute  it.  The  eousequence  has  been  that  in  a  gn*at  num- 
ber of  cases  the  use  of  tlie  articulation  to  a  greater  or  less  extent  has 
been  lost.  The  introduction  of  etherization,  by  preventing  the  pain, 
gives  us,  in  th^  opinion  of  Dr.  Warren,  the  means  i»f  overcoming  tlie 
resistance.  By  its  aid  he  has  restored  the  motion  of  a  eotisiileralde 
numlxT  of  anchylosed  elbows,  and  has  sutx^^ssfully  applied  the  s^ime 
measures  to  other  joints,  porticidarly  to  the  fs|n>ulder  autl  knee.  This 
has  now  become  his  settled  practice,  with  the  results  of  which  he  is 
entirely  satrslied.  The  inflanin^ation  consequent  upon  the  forced 
niovements  of  an  anchylosed  joint  is  not  to  be  lost  sight  of.  By  a 
reasonable  abstraction  of  blood,  juid  other  anti-inflammatory  treatment, 
he  has  never  found  it  alarming.'*' 

My  respect  for  tlic  distinguished  stygeon  whose  ofiinion  is  here 
given  does  not  permit  me  to  question  the  corre<'tness  of  his  practici*; 
but  I  cannot  avoid  a  belief  that  his  language  dots  not  convey  a  prt^t^is*.^ 
idea  of  his  views.  If  he  intends  to  say  that  he  would  move  the  joint 
freely  when  it  is  suffering  from  acute  inflamnjation,  and  wlien  motion 
ocaisions  great  pain,  I  must  protest  against  tlie  practice  as  likely  to 
do  vastly  more  harm  than  good  in  any  ease;  but  if  he  would  iuove  the 

1  TrnnfActions  of  the  American  Kedicttt  As»ociHtion»  vul.  i,  p.  174.. 
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joint  from  the  first,  when  the  inflammation  and  swelling  are  trivial, 
and  when  it  occasions  only  an  endurable  amount  of  pain,  then  his  views 
are  just  and  his  practice  worthy  of  imitation. 


CHAPTER    XXL 

FRACTURES   OP   THE   RADIUS. 

Of  one  hundred  and  nine  fractures  of  the  radius  which  have  been 
recorded  by*  me,  not  including  gunshot  fractures,  or  fractures  demand- 
ing immediate  amputation,  three  belonged  to  the  upper  third,  eight  to 
the  middle  third,  and  ninety-eight  to  the  lower  third.  Four  were 
compound,  and  one  hundred  and  five  simple.  Sixty-two  are  reported 
as  occurring  in  males,  and  forty -seven  in  females;  forty-nine  as  having 
occurred  in  the  left  arm,  and  thirty-five  in  the  right. 

Fracture  of  the  neck  of  the  radius,  as  a  simple  accident,  uncompli- 
cated with  any  other  fracture  or  dislocation,  is  exceedingly  rare ;  yet, 
owing  to  the  depth  of  the  superincumbent  mass  of  muscles,  and  the 
difficulty  of  determining,  where  so  many  bones  and  processes  approach 
each  other,  precisely  from  what  point  the  crepitus,  if  any  is  found, 
proceeds,  surgeons  have  oflen  been  deceived,  and  they  have  believed 
that  they  were  the  fortunate  possessors  of  this  rare  pathological  treas- 
ure, when  the  autopsy  has  too  soon  disclased  their  error.  Both  B. 
Cooper  and  Robert  Smith  have  alluded  to  this  difficulty,  and  the  case 
reported  by  Dr.  Markoc  to  the  New  York  Pathological  Society,  and 
publislied  in  the  American  Medical  Monthli/,  will  serve  to  ilhistrate 
the  same  point ;  in  which  case  the  signs  of  a  fracture  of  the  radius  at 
its  neck  were  such  as  to  deceive  that  experienced  surgeon,  yet  the 
autoi>sy  disclosed  the  fact  that  it  was  a  dislocation  of  the  head  of  the 
radius  forwards,  with  a  fracture  of  the  ulna.  Indeed,  its  existence  as 
a  form  of  fracture  was  doubted  by  Sir  Astley  Cooper,  and  by  others 
has  Ixjen  actually  denio<l.  I  have  seen  no  specimen  obtained  from  tlie 
cadaver,  except  the  doubtful  one  contained  in  Dr.  Watts's  cabinet,  and 
of  which  I  have  furnished  an  account,  accompanied  with  a  drawing,  in 
my  report  to  the  A?nerican  Medical  Association,*  and  the  s[>ecimen 
owned  by  the  late  Dr.  Mutter,  of  Philadelphia,  of  which  he  has  kindly 
furnished  me  the  following  description :  "  History  unknown.  The 
line  of  fracture  seems  to  have  passed  through  the  neck  of  the  lefl 
radius,  just  at  the  upper  extremity  of  the  bicipital  protuberance. 
Union  with  deformity  has  resulted.  Owing  to  the  fracture  having 
taken  place  within  the  insertion  of  the  biceps,  that  muscle  apjwai-s  to 
have  drawn  forward  and  upward  the  lower  end  of  the  short  upper 
fragment.     In  consequence  of  this  movement,  the  articulating  facet  of 

'  Transactions,  vol.  ix,  pp.  157  and  229. 
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the  luad  of  the  radius  is  tilted  backwards,  so  as  no  longer  to  be  in  con 
tact  with  the  humerus.     As  a  seeondar)'  consequence,  the  anterior  edge 
of  the  head  of  the  radiujs  rests  permanently  against  the  articulating 

surface  of  the  humerus.     At  this  new  jjoint 
^^^''  ''^*  of  contact  a  new  surface  of  articulation   is 

seen  to  have  been  formed,  while  the  original 
articulating  facet  is  directed  backward!*, 
and  lies  at  right  angks  to  the  one  of  more 
recent  formation.  At  tlie  inner  edge  of  the 
new  articulation  of  the  head  of  the  radii 
with  tlie  humerus,  contact  w  ith  the  ulna  hn 
developed  another  surface  of  articulation 
The  upper  and  lower  fragments  are  unite 
at  an  angle,  and  the  radius  docs  not  appear 
to  have  lost  in  length." 

Velpeau  hivs  once  demoustrated  the  exist- 
ence ot  this  fracture  in  a  dissection,  Imt  the 
fracture  was  accompanied  with  a  fracture 
also  of  the  coron<jid  process  ;  anil  B^*nird 
oijtained  possession  of  a  similar  sjMiiMmen. 
I  do  not  remember  to  have  seen  a  notice  of 
any  others.  Malgaigue  ailirnis,  with  liis 
usual  frankness,  that  although  he  has  oc- 
casionally believed  that  he  had  met  M'ilh 
it,  the  autojisy,  whenever  it  has  been  ob* 
tained,  has  shown  that  it  was  rather  a  sub- 
luxation than  a  fracture.  On  the  other 
hand,  Mr.  South  calls  it  a  "not  unfrequent 
accident/*  but  in  confirmation  of  this  deo- 
laration  he  cites  no  examples- 
While,  therefore,  the  presence  of  what 
appear  to  be  the  ratiotial  diagnostic  signs 
lias  compelled  me  to  recoi'd  one  case  as  an  uuc^jmplicateil  fracture  of 
the  ncek  of  the  radius,  and  two  others  as  fractures  at  this  point  accom- 
panied cither  with  a  fracture  of  tlie  humerus  or  a  dislocation  of  the 
ulna,  I  am  prepared  to  admit  that  some  doubt  remains  in  niv  own 
mind  as  to  wlietlier  in  either  case  the  lact  was  clearly  ascertaincHi ;  nor 
do  1  think,  speaking  only  of  the  simple  fracture,  that  it  will  ever  be 
safe  to  th'clare  |»ositively  that  we  liavc  before  us  this  accident,  lest,  aa 
has  hap])ened  many  times  before,  in  the  linal  apjveal  to  that  court 
wdiose  judgment  waits  until  after  death,  our  decnsions  should  be  re- 
versed» 

Nothing,  perhaps,  could  more  fully  illustrate  the  difliculty  of  diag 
nosis  in  the  case  of  injuries  received  in  the  neighlx)rhood  of  the  hci 
of  the  mdius  tluni  the  testimony  given  in  the  case  of  Noyi?s  r«»  Allen, 
tried  in  the  Supreme  Court  at  Cambridge,  January,  1856,  before  Judge 
Bigclow,  Mr,  Noyes  injure*!  Ids  elbow,  January  7,  1854,  and  Dr, 
.Vlleu,  who  was  called  immediately,  believed  tliat  the  ligament^s  of  the 
joint  had  been  torn,  but  that  no  bones  were  broken  ur  displaced.     On 


Fraetiirt*  of  oeck  of  rad{ii»(MQt- 
Ufr'«  enblfiel),  if.  Orikcirinl  ftrtieu- 
Ifttlnj;  facet,  fr,  b.  NcwartlcuUtitig 
faceU,    c,  V  mj  ect  I  og  f  mginc  n  t*. 
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the  following  morning  he  was  dismissed,  and  Mr.  Noyes  went  home. 
Three  weeks  later  it  was  seen  by  Dr.  Dow,  who  also  thought  there 
was  no  fracture.  About  eight  weeks  after  the  accident  a  physician  ex- 
amined the  arm,  and  declared  the  neck  of  the  radius  broken,  and  the 
fragments  displaced;  and  when  the  case  was  finally  brought  to  trial  he 
testified  still  that  such  was  certainly  the  fact;  and  five  other  physicians, 
not  one  of  whom,  however,  we  are  told,  was  a  member  of  the  State 
Medical  Society,  testified  positively  that  the  radius  was  broken  at  its 
neck,  producing  a  bony  protuberance;  that  such  an  injury  only  could 
account  for  the  symptoms  manifested  at  the  time  of  the  accident,  and 
that  no  other  fractures  or  injuries  of  the  joint  could  explain  so  well  the 
present  appearances  of  the  arm.  While,  on  the  part  of  the  defence, 
six  of  the  most  intelligent  medical  gentlemen  of  the  State,  Drs.  Kimbal 
and  Huntington,  of  Lowell,  and  Drs.  Townsend,  Lewis,  Clark,  and 
Gray,  of  Boston,  testified  that  the  head  and  neck  of  the  radius  were 
not  di.splaceil,  nor  was  there  any  evidence  that  this  bone  had  ever  been 
broken.  There  is  every  reason  to  believe  that  these  latter  gentlemen 
were  correct ;  yet  it  is  to  be  presumed  that  the  gentlemen  who  first  tes- 
tified were  not  without  some  grounds  for  their  opinions  so  confidently 
expressed. 

The  case  was  given  to  the  jury  after  a  trial  of  five  days,  who  promptly 
returned  a  verdict  for  the  defendant.* 

When  this  fracture  occurs,  the  upper  end  of  the  lower  fragment  will 
probably  be  carried  forwards  by  the  action  of  that  |K)rtion  of  the  biceps 
which  has  its  insertion  into  the  tubercle;  and  the  displacement  in  this 
direction  must  necessarily  be  increased  in  proportion  as  the  arm  is 
straightened.  In  the  cabinet  specimens  belonging  to  Dr.  Mutter,  the 
line  of  fracture,  commencing  in  the  neck,  has  terminated  in  the  tuber- 
cle; consequently  the  biceps,  having  still  some  attachment  to  the  upper 
fragment  as  well  as  the  lower,  has  drawn  them  both  forwards. 

The  same  anterior  displacement  I  have  noticed  in  all  of  the  supposed 
living  examples,  but  whether  both  fragments  or  only  one  had  suffered 
displacement  I  am  unable  to  say. 

A  girl,  »et.  11,  living  in  Ontario  Co.,  N.  Y.,  fell  from  a  tree,  and 
injured  her  right  arm.  Her  surgeon,  who  regarded  it  as  a  fracture  of 
the  neck  of  the  radius,  reduced  the  fragments,  and  placed  the  forearm 
at  a  right  angle  with  the  arm.  On  the  twenty-eighth  day  all  dressings 
were  removed,  and  the  patient  was  dismissed;  the  fragments  seemed  to 
be  in  place.  The  i)arents,  finding  the  elbow  stiff,  now  made  violent 
and  successful  efforts  to  straighten  the  arm. 

Fifteen  months  after  the  accident,  the  child  w^as  brought  to  me. 
There  was  at  this  time  a  bony  projection  in  front,  opposite  the  neck  of 
the  radius,  which  I  believed  to  be  the  point  of  fracture.  The  hand 
was  forcibly  pronated,  and  she  had  only  a  limited  amount  of  motion  at 
the  elbow-joint.  The  anchylosis  was  probably  due  to  inflammation 
directly  resulting  from  the  severe  contusion;  but  it  is  quite  probable 

*  Amer.  Med.  Gaeettc,  vol.  vii,  p.  299. 
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that  the  forward  disi>lacenient  of  the  fragraenta  was  alone  due  to  the 
too  early  and  too  violent  attempts  to  straighten  the  ami;  at  least,  this 
was  the  explanation  which  I  ventured  to  give  to 
the  parents  at  the  time. 

The  second  ease  oeeurred  in  a  lad  eight  years 
oldj  living  in  Wyoming  Co.,  N.  Y.  His  parenta, 
brought  him  to  me  ten  weeks  after  the  injur^ 
was  received,  and  I  then  foond  the  forearm  l>eiit 
to  a  ri^fit  angle  w'ith  the  arni»  and  anehylo^ed 
at  the  el  bow- joint.  The  hand  was  also  forcibly 
prouated,  and  eon  Id  not  be  supinatetl.  In  front, 
and  opjmsite  the  neck  of  the  radius,  there  was 

/I    )■  ^  distinct  bony  projection,  which  I   l>elievt*<l  to 

I   ^m  be  the  point  of  union  of  the  bony  fragments. 

I   iW  Tlie  external  condyle  seemeil  also  to  have  been 

broken. 

The  third  example,  treated  orit^inally  by  Dn 
Nott,  of  Buffalo,  wtLs  seen  by  me  six  months 
after  the  accident  The  upi>er  end  of  the  lower 
fragment  seemed  to  be  displace<l  forwards* 
There  was  very  litth?  motion  at  tlie  elbow-joint 
and  both  pronation  and  supination  \vere  ooni* 
pletelv  lost. 

I  liave  st^n,  \n  Dr.  Mutters  cabinet,  two 
specimens  of  fracture  of  the  outer  half  of  the 
head  of  the  radius.  In  one  case,  the  small  fraj^- 
ment  is  sli^ljtly  displactnl  downwards  in  the  fli- 
rcction  of  the  axis  of  the  iMme;  and,  in  the  other^ 
the  fragment  is  thrown  outwards,  or  to  tlic  radiaf 
side.  Both  are  tirmly  united  in  their  new  posi- 
tions. 

Dr.  Hodges  presented  to  the  **  Boston  Society j 
for  Slcdical  Improvement'*  a  sfiecimen  ver 
much  resembling  thase  of  Dr.  Mutter's,  in  whic] 
ciLse  tlie  patient  survived  his  injuries  only  sii 
hours;  and  in  the  examination  after  dejvth  he 
was  found  to  have  also  an  oblique  fracture  of 
the  shaft  of  the  ulna,  the  line  of  fracture  c<ini- 
niencing  almve  theconmoid  process,  and  extend- 
ing obliquely  downwards  and  backwards.  He  remarks,  moriH>ver,| 
that  he  has  three  times  found  a  lougitudinal  fracture  of  the  head  of  the 
radius  associated  with  a  fracture  of  the  con>noid  process  of  the  tdna,' 
I  have  already  observed  that  Velpeau  had  once  noticed  the  same  coin- 
cidence. 

In  the  treatment  of  fractures  of  the  neck  of  the  radiuB,  we  oiost  not 
neglect  to  flex  the  forearm  upon  the  arm,  so  as  to  relax,  as  completelyJ 
as  possible,  tiic  biceps,  whose  ailviintageous  insertion  into  the  tuberold 
of  the  radius  would  be  otTtain  to  prmluce  displacement,  unless  this 


u 
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Fracture  af  hrarl  of  niiUum. 
(MQlter's  Collectioo,  Spwi- 
meii  A,  No,  KM;.) 
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position  was  adopted.  A  single  dorsal  splint,  properly  padded,  should 
support  the  forearm,  while  the  surgeon,  having  placed  a  compress  over 
the  upper  end  of  the  lower  fragment,  proceeds  to  secure  the  whole  with 
a  roller. 

Especial  care  must  also  be  taken  to  prevent  the  forearm  from  being 
extended  before  the  bony  unioh  is  fairly  consummated,  lest  the  biceps, 
now  firmly  contracted,  should  draw  the  lower  fragment  forwards,  as 
it  must  inevitably  do  while  the  bony  union  is  imperfect ;  an  accident 
which,  there  is  some  reason  to  believe,  occurred  in  one  of  the  examples 
which  I  have  already  cited. 

If  the  patient  be  a  child,  or  if  there  is  any  reason  to  suppose  that 
these  rules  will  not  be  faithfully  complied  with,  it  would  be  well  to 
secure  the  arm  in  this  |)osition  with  a  right-angled  splint. 

When  the  fracture  occurs  in  any  portion  of  the  radius  below  the 
insertion  of  the  biceps,  and  above  the  insertion  of  the  pronator  radii 
teres,  Mr.  Lonsdale  suggests  the  propriety  of  placing  the  forearm  in  a 
condition  of  supination,  at  least  so  far  as  is  practicable,  for  the  purpose 
of  securing  a  proper  appasition  of  the  fragments.  His  argument  in 
favor  of  this  practice  is  ingenious,  and  deserves  consideration. 

When  the  bone  is  broken  anywhere  in  this  portion,  the  action  of 
the  pronators  upon  the  upper  fragment  ceases ;  while  that  of  the  biceps, 
which  is  a  powerful  supinator,  continues ;  consequently  the  upper  frag- 
ment becomes  at  once,  and  completely,  rotated  outwards  or  supinated. 
Now,  if  the  hand,  to  which  the  lower  end  of  the  radius  alone  remains 
attached,  should  be  forcibly  pronated,  the  radius  will  also  be  rotated 
inwards  upon  its  own  axis;  and  although  it  might  be  possible  in  this 
condition  to  bring  the  broken  ends  into  contact,  and  a  bony  union, 
without  deformity,  might  be  consummated,  yet  the  power  of  supination 
must  be  forever  lost ;  since  the  union  has  been  eiFected  while  the  head 
and  upper  fragment  are  already  in  a  state  of  complete  supination  ;  and 
if  such  is  the  fact,  it  is  evident  that  the  whole  bone,  together  with  the 
hand,  will  be  incapable  of  any  further  supination. 

It  is  not,  indeed,  the  practice  with  any  surgeons,  so  far  as  I  know, 
to  treat  this  fracture  with  the  hand  placed  in  a  position  of  extreme 
pronation ;  but  the  case  hjis  l)een  supposed  for  the  purpose  of  render- 
ing the  argument  more  intelligible.  The  usual  practice  is  to  place 
the  forearm  and  hand  in  a  position  midway  between  supination  and 
pronation,  and  then  to  lay  it  across  the  l)ody  at  a  right  angle  with  the 
arm ;  but  it  is  plain  that  the  same  objection,  differing  only  in  degree, 
will  apply  to  this  position  as  to  that  of  pronation.  The  axes  of  the 
two  fragments  are  not  made  to  correspond,  since,  while  the  lower  frag- 
ment is  only  half  rotated  outwards,  the  upjier  fragment  is  completely, 
and  the  result  of  the  union  must  be  the  loss  of  one-half  the  power  of 
supination  in  the  hand. 

It  is  only,  then,  by  complete  supination  of  the  hand  during  treat- 
ment that  this  difficulty  can  be  avoided,  and  I  have  no  doubt  that  we 
ought  to  adopt  this  plan,  whenever  it  is  practicable  to  do  so,  or  when- 
ever we  are  not  hindered  by  serious  obstacles;  and  the  only  obstacle 
which  occurs  to  me  as  likely  to  interpose  itself,  is  the  practical  one 
which  most  surgeons  must  have  experienced  in  treating  all  injuries  of 


284 


FRACTURES    OF    THE    RADIUS. 


the  forearm,  whether  fractures,  or  oolj  severe  contusions  of  the  mus 
cles,  etc.,  namely,  the  constant  and  almost  uncontrollable  tendencv 
of  the  hand  to  assume  the  prone  or  semi*prone  position.  This  is  due, 
no  douht,  to  the  great  prejionderance  of  power  in  the  pronatoi's;  and 
such  is  the  resistance  which  they  affijrd  to  supination  that  it  is  often 
quite  impossible  to  lay  tiic  hand  upon  its  back  while  the  forearm  is 
across  the  body,  and,  if  acc^oniplishciJ,  the  position  generally  becomes 
in  a  few  hours  so  painful  as  to  be  intolemble.  By  extending  the  arm, 
however,  and  laying  it  npon  a  pillow,  the  hand  will  be  found  again  to 
rest  easily  upon  itvK  iiack,  Im^ause  in  this  way  we  avail  ourselves  of  the 
outward  rotation  of  the  humerns  at  the  shoulder-joint. 

Br.  X.  C.  Scott,  formerly  Resident  Surgeon  to  the  Br<K>klyn  Cit 
Hospital,  in  his  inaugural  thesis,  submitted  in  March,  18i)9,  has  difl 
cussed  very  fully  the  advantages  of  this  position  in  many  fractures  of 
the  forearm,  and  he  luis  devised  a  very  ingenious  mode  of  securing  the 
limb  after  supination  is  effected,  adding  also  a  moderate  amount  of  ex- 
tension by  adhesive  plasters  and  elastic  bauds. 

Fto.92, 
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8colt*i  tt{j{}&ir»Ui8  for  frttcttirea  of  ihe  fore&rtn, 

I)r.  S^'ott  infi^rms  me  tliat  he  has  treated  twenty-five  causes  very 
Bucct^sfnlly  at  the  Brooklyn  City  Hospital  and  elsewhere,  by  ^h*-! 
method. 

It  has  already  been  stated  that  of  the  whole  number  of  fraeturo  o 
this  bone  recorded  by  me,  amounting  in  all  to  one  hundred  and  nine 
only  eight  belonged  to  the  middle  third  ;  an  observation  which  i^  in 
etriking  contrast  with  the  renuirk  of  Ciielius,  that  it  is  broken  mo&t 
frt»oncntIy  in  its  middle* 

If  the  fragments  arc  completely  separated  in  the  middle  third,  the 
lower  etid  of  the  upper  half  is  drawn  forwards  by  tlic  action  of  the  biceps 
aidtxl  by  tlie  pronator  radii  teres,  in  case  the  fracture  is  below  its  iuscr 
tion;  while  the  lower  fragment  is  tilted  towai*d  the  ulna  by  the  c<»i] 
joined  action  of  the  supinator  radii  longus  and  pronator  quadratus. 
But  as  to  the  direction  of  the  dispiacement  much  will  depend  upon  the 
direction  of  tlie  force  by  which  the  fracture  has  been  oc^jasiouei" 
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A  laboring  man,  set.  35,  broke  the  radius  near  the  lower  end  of  the 
middle  third.  On  the  same  day  I  replaced  the  fragments  as  well  as  I 
conld  in  the  midst  of  the  swelling  which  had  already  occurred,  and 

Fig.  93 


Fracture  of  the  shaft  of  the  radius.    (From  Gray.) 

applied  two  broad  and  well-padded  splints,  one  to  the  palmar  and  one 
to  the  dorsal  surface  of  the  forearm. 

On  the  twenty-eighth  day  I  first  discovered  that  the  fragments  were 
projecting  in  front,  and  I  at  once  proposed  to  thrust  them  back  by 
force,  but  the  patient  declined  allowing  me  to  do  so.  I  then  applied  a 
compress  near  the  summit  of  the  projection,  but  not  exactly  upon  it, 
lest  it  should  cause  ulceration,  and  secured  over  this  a  firm  splints  At 
first  this  seemed  to  produce  a  change  in  the  fragments,  but  after  a 
couple  of  weeks  I  found  there  was  no  improvement,  and  it  was  discon- 
tinued. About  six  months  after  the  fracture  occurred,  this  man  had 
the  same  arm  terribly  lacerated  in  a  railroad  accident,  and  I  was 
obliged  to  amputate  near  the  shoulder-joint;  and  I  thus  obtained  the 
broken  radius.  The  bone  was  firmly  united,  but  with  an  angle,  salient 
forwards,  of  about  ten  degrees.  There  was  no  inclination  toward  the 
ulna. 

My  impression  is  that  these  fragments  were  never  completely  re- 
placed, a  point  which  I  could  not  well  determine  at  first  on  account  of 
the  rapid  effusion.  If  they  had  been,  I  think  they  could  have  been 
retained  in  place  with  the  appliances  used.  Almost  every  day  the  limb 
was  examined,  and  as  often  as  every  fourth  or  fifth  day  the  dressings 
were  removed  and  carefully  reapplied.  And  only  once  did  they  be- 
come so  loose  as  not  to  afford  the  requisite  support,  and  this  at  a  period 
too  late  to  have  occasioned  the  deformity. 

We  ought  not  to  be  deceived,  therefore,  and  promise  too  confidently 
a  perfect  limb,  even  when  but  the  radius  is  broken,  since  we  may  not 
always  be  certain  that  the  ends  are  well  replaced,  or  perhaps  they  may 
become  displaced  subsequently,  and  in  either  case  we  are  not  likely  to 
discover  the  deformity  until  the  swelling  has  subsided,  and  it  is  too  late 
to  apply  the  remedy. 

In  the  treatment  of  fractures  of  the  middle  third,  the  same  rules, 
with  only  slight  modifications,  will  be  applicable,  as  in  fractures  of 
both  bones.  Two  straight,  long,  and  broad  splints  must  be  applied 
after  being  carefully  padded  ;  and  especial  attention  should  be  paid  to 
the  tendency  of  the  fragments  to  become  displaced  forwards  and  toward 
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the  ulna  through  the  action  of  both  the  biceps  and  the  pronator  radii 
teres;  a  tendency  whicli  may  in  some  measure  be  provided  against  by 
flexion  of  tlic  arm,  but  which  must  be  overcome  chiefly  by  steady  and 
well -adjusted  jiressure,  near,  Vjut  not  upon,  the  endg  of  the  fra^ment^. 

Fractures  of  the  lower  third,  occurring  above  tlie  line  of  Collet's 
fracture,  are  almost  as  rare  as  fractures  of  the  middle  or  upper  thirds. 
I  have  recorded  five;  one  of  which  it  will  be  proper  to  relate  as  a  rep- 
resentative example. 

George  Vogel,  let,  30,  was  admitted  to  the  Buffalo  Hospital  of  the 
Sistera  of  Charity,  Xov.  2,  1852,  WMth  a  fracture  of  the  right  radius 
abont  three  and  a  half  inches  above  its  lower  end.  The  hand  was 
prone,  and  inclined  to  the  radial  side;  while  the  broken  ends  of  the 
radius  fell  against  tlie  uhia,  from  which  it  wai^  found  difficult  to  sepa- 
rate them.  The  lower  end  of  the  ulna  was  prominent^  and  pnyecting 
upon  the  ulnar  margin  of  the  hand. 

I  was  unable  completely  to  separate  the  fragments  of  the  radius  from 
the  ulna,  by  eitlicr  pressure  with  my  lingers  between  the  l>ones,  or  by 
seizing  upon  tlicm  with  my  thumb  and  fingers.  Having,  however, 
adjusted  them  as  well  as  possible,  I  flexed  tlie  arm^  and  applied  a  broad 
and  well-padded  splint  to  the  palmar  surface  of  the  tVii-earm,  securing 
it  in  place  with  a  (♦ante  bandage.  These  dressings  were  finally  removed 
at  the  end  of  four  weeks,  when  I  fouad  scarcely  any  displacemeiit  or 
def(*rmity  remaining. 

Most  of  these  fractures,  when  properly  treated,  result  in  perfect  lirnb»* 
In  a  certain  proi34jrtion,  however,  it  will  be  found  impossible  eflectually 
to  resist  the  action  of  the  pronator  mdii  teres  and  of  the  quadi-atus,  and 
the  fmgraents  will  unite  at  an  angle  resting  against  the  ulna,  and  some- 
times, by  the  interposition  of  intermediate  callus^  tliey  will  l>ecome 
firmly  nnitcd  to  the  ulna.  Occasionally,  also,  especially  where  the 
fracture  lias  liecn  producal  by  a  fall  upon  tlie  hand,  and  the  radio-uliiar 
ligaments  of  tite  w  rist  have  been  torn  or  stretched,  the  lower  end  of  th« 
ulna  will  be  found  to  projeet  permanently,  and  the  hand  to  fall  more  or 
less  to  the  radial  side. 

Of  the  ninety-eight  fmctures  belonging  to  the  lower  third  of  the 
radios,  ninety-three  were  near  the  lower  end,  or  within  from  half  an 
inch  to  one  inch  and  a  half  from  the  articular  surface,  all  being  in- 
cluded in  those  fractnres  calletl  **  Colles's  frtictures/*  most  of  which  were 
no  doubt  true  fractures,  and  probably  a  small  proj>ortion  separations  of 
the  epiphyses. 

In  every  instance,  except  one,  which  has  come  under  my  notice, 
where  the  cause  of  a  Collcs's  fracture  lias  been  ascertained,  it  has  been 
occasionetl  by  a  fall  upon  the  palm  of  the  hand.  The  exceptional  cose 
was  in  the  person  of  Mrs.  D.  B.,  w*ho  fell  in  gcttiug  out  of  a  sti-eet  car 
in  the  city  of  New  York,  May  20th,  18G5,  striking  upon  the  back  of 
her  hand  while  the  hand  was  shut.  The  displacement  was  in  the  same 
direction  its  in  cases  caused  by  a  fall  upon  tlie  palm,  Robert  Smith 
has  seen  a  similar  accident  cause  a  displacement  of  the  fragment  for- 
wards. 

Colles  descrilied  this  fi^acture  as  occurring  always  about  one  inch 
and  a  half  above  the  carpal  end  of  the  bone ;  but  liobcrt  Smithy  who 
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has  carefully  examined  all  of  the  cabinet  specimens  he  could  find, 
about  twenty-three  in  number,  has  never  seen  the  line  of  fracture 
removed  farther  than  one  inch  from  the  lower  end  of  the  bone,  and 
in  several  specimens  it  was  within  one-quarter  of  an  inch  of  this 
extremity.  Dupuytren  has  also  described  the  fracture  as  occurring 
from  three  to  twelve  lines  above  the  joint.  I  think  I  have  found  the 
fracture  generally  as  low  as  these  latter  surgeons  have  placed  it,  but 
occasionally  as  high  as  it  was  placed  by  Colles. 

FlO.  94. 


Fractare  of  the  radius  Dear  ita  lower  end. 

Case.  A  woman,  set.  40,  fell  upon  the  sidewalk,  striking  upon  the 
palm  of  her  left  hand.  She  was  brought  immediately  to  my  office, 
and  I  found  the  radius  was  broken  about  one  inch  and  a  half  above 
tiie  wrist.  The  lower  fragment  was  tilted  back  considerably.  Hand 
prone. 

Placing  my  thumb  against  the  back  of  the  lower  fragment,  it  was 
easily  restored  to  position,  and  with  only  a  slight  crepitus.  When 
my  thumb  was  removed  it  manifested  no  tendency  to  displacement. 
The  arm  was  dressed  with  a  curved  palmar  splint,  secured  in  place 
with  a  roller  applied  moderately  tight.  On  the  seventh  day  a  straight 
splint  was  substituted  for  the  curved.  The  arm  was  examined  almost 
every  day,  and  the  dressings  occasionally  renewed  until  the  twenty- 
sixth  day,  when  the  splint  was  finally  removed.  The  wrist  was  at 
this  time  only  slightly  anchylosed,  and  there  seemed  to  be  no  deformity 
or  imperfection  remaining.  Passive  motion,  which  had  been  practiced 
at  eacn  removal  of  the  dressings,  was  directed  to  be  continued. 

Case.  A  boy,  set.  11,  was  brought  to  me,  having  just  fallen  from  a 
pair  of  stilts.  His  right  radius  was  broken  transversely,  three-quarters 
of  an  inch  above  the  wrist,  and  the  lower  fragment  was  much  tilted 
back ;  the  lower  end  of  the  ulna  was  prominent,  and  the  hand  fell  to 
the  radial  side. 

Pushing  from  behind,  the  lower  fragment  was  made  to  resume  its 
place,  and  the  deformity  immediately  disappeared.  It  was  noticed, 
however,  that  it  required  unusual  force  to  accomplish  this,  but  it  was 
not  found  necessary  to  use  extension.  There  was  al$o,  accompanying 
the  reduction,  a  slight  crepitus. 

The  treatment  was  the  same  as  in  the  first  case,  except  that  the 
curved  splint  was  employed  throughout.  Little  or  no  deformity  ex- 
isted when  the  dressings  were  removed. 

Case.  George  Lofinch,  set.  42,  fell  upon  an  icy  sidewalk,  striking 
upon  the  palm  of  his  left  hand.     Fracture  three-quarters  of  an  inch 
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above  ttip  lower  encL  Fragment  displaced  backwards.  A  friend  bad 
partially  repla(?c?d  the  fi*agment  by  pushing  upon  it,  before  he  came  to 
me.  Within  half  an  hour  after  the  aecitlent  he  was  at  my  office,  and 
I  restored  the  lower  end  of  the  bone  very  easily  to  place  bv  pushing 
from  behind  with  rny  thnnib.  No  extension  was  mKx^sary.  It  woid«l 
not,  liowever,  remain  in  place  unless  the  forearm  wits  pnuiated  so  that 
the  weight  of  the  hand  ecu  Id  aid  in  the  retentiou. 

I  applied  my  own  palmar  splint.  The  recovery  was  rapid  and 
complete. 

Cask.  Margaret  R<x*d,  ^et.  4H^  fell,  September  23,  1855,  striking  on 
the  palm  of  thi-  left  hand,  and  lireaking  the  radius  about  one  inch  from 
its  lower  end.  Ojtc  week  after,  she  came  under  my  care  at  the  ho5* 
pital.  The  arm  had  been  previously  dressed  caret ully  by  one  of  my 
oolleagui»s,  with  curved  doi-sal  and  palmar  splints;  but,  on  examina- 
tion, we  fiumcl  the  fragments  a  good  deal  displaced.  It  w^as  found 
necessary  now  to  use  both  extension  and  pressure  from  behind  to  re- 
store tlie  lower  fraj^tuent  to  position.  This  we  finally  succeecle^l  in 
doing,  and  immediately  splints  were  again  snugly  applied.  Two  days 
after,  on  opening  the  flrt^«sings,  the  lower  fragment  wtts  a  sec^md  time 
found  displaeeil  backwards.  It  was  again  reduced,  but  only  l)y  Ui^tng 
great  force.  Fifteen  days  later,  we  were  pleased  to  find  the  bone  firm 
and  without  dctbrmity, 

Margaret  left  the  liospital  on  the  4th  of  Koveraber^  vrith  her  hand 
and  wrist  still  swollen,  and  with  a  good  deal  of  stiffness  at  the  elbow 
and  wrist-joints. 

Case.  Charles  Stratton,  a  healthy  and  tempemte  laborer,  fet.  36, 
fell  forwards  JWmi  a  wagon,  November  22,  1854,  striking  upon  the 
palm  of  his  hand,  and  breaking  the  radius  a  little  more  than  one  inch 
{ilxjve  tlie  joint.  I  fi)uud  the  lower  fragment  rlisplaeed  backwards,  and 
it  was  easily  re<luccd  by  pressure  in  the  oj>posite  direction.  The  foit?- 
part  of  the  wrist  being  fpiite  tender  to  preasure,  tlie  splint  was  applied 
to  the  dorsal  surtace  of  the  forearm.  The  splint  was  curveil  (pistol- 
sha[>ed),  and  the  surface  which  was  applied  to  the  arm  wjls  padded 
with  care;  it  was  secured  in  place  l\v  a  few  light  turns  of  a  roller,  and 
laid  across  the  body  iu  a  sHng, 

The  arm  was  seen  by  me  on  each  of  the  sueceeding  seven  days,  and 
on  the  third,  fifth,  and  seventh  days  thesjilint  was  I'emoved  completely  ; 
but  on  this  hist  day  an  erysipelatous  inflammation  \vm\  commenced  in 
the  neigh l>orho4)d  of  the  wrist.  The  splint  and  roller  were  therefore 
not  reapplied,  but  the  limb  was  laid  ujhju  a  broad  board,  cushioned 
and  covcrhI  with  oiled  silk,  and  cool  water  irrigations  were  directed* 
The  iu  flam  mat  ion  srwn  subsided,  but  the  splint  was  never  resumed,  as 
the  fragments  were  Ibund  to  stay  in  place  perfectly  without  it«  aid. 
At  the  end  of  fi,ve  weeks,  union  seeuied  to  be.  cfinsummatwl ;  and  one 
year  later  the  bone  w^as  found  to  be  [perfectly  stmight,  yet  the  wrtst^ 
joint  and  the  finger-jniuts  remained  stiff,  s(»  much  so  that  he  was  un- 
able to  perform  any  labor.  The  stiffness  was,  however,  gnidually 
disa|i[H'ari ug,  while  all  swelling  and  tenderm^s  had  long  cejv«ietl. 

The  observations  iif  M,  Yoillemier  also  have  shown  that,  instead  of 
being  obHqne^  as  Inis  general ly  been  supposed,  the  fracture  is  almost 
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ni/brmlj  transverse  from  the  palmar  to  the  dorsal  surfaces  of  the  bone, 
lodanly  occasionally  slightly  oblique  in  its  other  diameter,  or  from  the 
ndiil  to  the  ulnar  side.  I  have  seen,  however,  in  the  museum  of  the 
Orfl^of  Physicians  of  Philadelphia,  a  specimen  of  this  fracture  in 
fhicb  the  line  of  fracture  is  transverse,  from  side  to  side,  but  very 
oUique  from  before  backwards,  and  from  below  upwards.  There  is 
ibo  a  line  of  incomplete  fracture  extending  into  the  joint.  It  is  united 
br  bone,  with  the  usual  displacement  baekwards. 

The  observations  of  both  R.  Smith  and  Voillemier  have  shown, 
moreover,  that  the  displacement  of  the  lower  fragment  is  seldom  suffi- 
cient to  enable  it  to  escape  completely  from  the  upper;  and  that  where, 
ID  extremely  rare  instances,  and  in  consequence  of  extraordinary  vio- 
lence, such  complete  separation  does  occur,  a  disruption  of  those  liga- 
ments which  attach  the  lower  fragment  to  the  ulna  occurs  also,  and  the 
deformity  becomes  at  once  very  great,  so  that  it  no  longer  presents  the 
peniliar  features  of  Colles's  fracture,  but  resembles  a  dislocation. 

In  the  so-called  Colles's  fracture,  the  lower  and  outer  border  of  the 
radios,  or  its  styloid  apophysis,  is  swung  around  or  tilted,  as  it  were, 
nj)on  the  ulna ;  the  lower  and  inner  border  of  the  same  fragment  being 
retained  in  place  by  the  radio-ulnar  ligaments,  which  do  not  usually 
suffer  a  complete  disruption,  but  only  a  stretehing  or  partial  laceration. 
The  upper  or  broken  margin  of  the  lower  fragment,  and  also  the  ulntir 
margin,  undergo  very  little  displacement;  w^hile  the  lower  or  articular 
surface,  and  the  radial  margin,  are  carried  backwards,  upwards,  and 
outwards. 

Surgeons  have  spoken  of  a  falling  in  of  the  upper  end  of  the  lower 
fragment  toward  the  ulna,  as  an  almost  inevitable  result  of  the  action 
of  the  pronator  quadratus,  and  against  which  tendency  they  have  sought 
carefully  to  provide;  but  there  is  much  reason  to  believe  that  any  con- 
siderable degree  of  displacement  in  this  direction  is  a  rare  event,  and 
that,  when  it  does  exist,  it  is  in  consequence  mostly  of  the  direction  of 
the  force  which  has  produced  the  fracture  rather  than  of  the  action  of 
this  muscle,  only  a  few  of  the  fibres  of  which  are  usually  attached  to 
the  lower  fragment,  and,  in  some  instances,  when  the  fracture  is  within 
a  half  or  quarter  of  an  inch  of  the  articulation,  not  any.  Besides,  there 
is  actually  in  these  latter  cases  no  interosseous  space  into  which  the 
fragment  may  fall,  and  its  displacement  toward  the  ulna  becomes, 
therefore,  impassible. 

Still,  however,  if  one  w^ere  disposed  to  speculate  upon  the  condition 
of  these  |)arts  after  the  fracture,  it  might  perhaps  be  easy  to  persuade 
ourselves  that  the  action  of  the  pronator  quadratus  upon  the  upper 
fragment,  whose  broken  extremity  wits  not  completely,  or  at  all,  dis- 
engaged from  the  lower,  would  carry  both  fragments  together  toward 
the  ulna.  But  whatever  might  be  the  result  of  our  speculations,  still 
the  fact,  as  proved  by  si>ecimens,  is  not  generally  so;  and  this  is  not 
the  first  time  that  facts  and  theories  have  disagreed. 

The  truth  is,  that  it  is  unusual  to  find  any  of  the  museum  specimens 
of  this  fracture  thus  united.  But  they  may  be  found  constantly  tilted 
back  in  the  manner  I  have  described,  occasionally  tilted  forwards,  and. 
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8tlll  more  rarely,  slightly  disijluced  upon  their  broken  surfaces  ant<*ro- 
potsteriorly. 

The  general  absence  of  this  internal  displacement  may  find  Us  ex- 
planation in  the  direction  of  the  force  which  pnierally  pnxluees  this 
fracttircj  in  the  o(*eurre!ice  of  tlie  fraelurc  8onietitncs  at  a  p>int  ^o  low 
as  to  reniler  its  displacement  in  this  direction  im|Mjfesihle,  and  in  the 
bn?adth  of  the  bone,  at  the  seat  of  the  fracture,  which  docs  not  permit 
it  to  tall  laterally  without  actually  increasing  its  length  ;  a  circumstance 
which  its  secure  hganientons  attachment  to  the  ulna  at  its  opposite  ex- 
tremities, and  it4S  complete  apposition  to  tlie  wrist  and  elbow-joint,  do 
not  allow. 

Tlie  mistake  of  those  siirgeons  who  have  attempted  to  describe  tliis 
fracture  has  originated  in  the  appearance  presentetl  in  nearly  all  recent 
fractures  occurriug  at  this  point,  Tlie  hand  falls  to  the  radial  side,  and 
seems  to  airry  the  lower  end  of  the  lower  fragment  with  it»  while  the 
lower  end  of  the  ulna  becomes  unnaturally  pmminent  in  front  and  to 
the  ulnar  side;  a  condition  of  things  which  has  naturally  enough  l>eeii 
ascribed  to  the  displacement  of  the  upper  end  of  tlie  lower  fragment  ia 
the  direction  of  the  interosseous  space* 

But  this  sanie  radial  inclination  of  the  hand,  and  prominence  of  the 
ulna,  are  present  frequently  wlicn  the  mdius  is  brokeu  at  it8  lower  end, 
and  no  displacement  in  any  direction  has  taken  place;  and  I  have  even 
ol»scrved  it  in  simple  sprains  of  tlie  wrist,  and  in  the  hands*  of  old  or 
feeble  persons  where  all  tlie  ligaments  have  become  relaxed. 

It  is  seen,  howx^ver,  in  a  more  marked  degree  when  the  bone  is  actu- 
ally both  broken  and  displaced  backwards  in  its  usual  direction.  In 
short,  the  deformity  in  question  is  due,  in  a  large  majority  of  instances, 
to  the  relaxation,  stretching,  or  more  or  less  disruption  of  the  radio- 
ulnar ligaments,  w  htch  permits  the  hand  to  fall  to  the  radial  side  by  a 
giinple  TOtatory  movement  over  its  articular  surface.  For  thi^  reason, 
also,  because  these  ligaments  once  lengthened  or  ljrt)ken  can  never,  or 
only  after  a  lapse  of  many  years,  Ik?  completely  restored,  this  deformity 
may  be  expected,  iu  a  certain  number  of  cases,  to  continue,  however 
exact  and  perfect  may  Ijc  the  Ijony  union. 

It  tnust  be  addcn.!,  fiowcver,  that  so  long  as  the  tilting  of  the  fragment 
remains,  the  articular  surface  is  at*tnally  presenting  somewhat  tn  the 
radial  side.  While  in  the  normal  condition  it  pivisents  tlownwaixl^,  for- 
wards, and  inwards,  it  now^  presents,  wdieu  the  displacement  is  consid- 
erable, downwrarils,  backivartls,  and  outwards. 

Diday  maintaine^l  that  there  existe<l  usually  in  this  fractal*©  an  over- 
lapping or  shortening  of  the  bone  in  its  entii*e  diameter,  and  Voillemier 
thought  that  the  specimens  w  hieh  he  had  examined  proved  that  an 
impaction  was  almost  nniversjd. 

Both  of  these  opiiiioiis  have  been  combated  by  Robert  Smith;  the 
shortening  observed  by  Diday  being  found  only  on  that  side  of  the  bone 
to  which  the  hand  inclines,  and  being,  according  to  Robert  Smith,  the 
rcjsult  of  the  motion  of  the  lower  fragment  already  dcscrilKMi;  and  the 
appearance  of  impaction  being  due  to  tiie  ensheathing  callus,  which  is 
dc])osited  usually,  if  the  displacement  is  allowed  to  continue,  in  the  re- 
tiring angle  opposite  the  seat  of  fracture^ 
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These  are  questions,  however,  recjuirinp:  for  their  decisioQ  a  very 
Ican^ful  study  of  spec*! mens,  and  ia  rehitioii  to  whieh  fartlicr  observa- 
[tion:?  may  be  neeesv^ary.  Indeed,  some  recent  oKservations  made  by 
I  Mr.  Calleader,  of  Saint  Bartholomew's  IbKS[>ital,  Lomlon,  go  far  to 
sustain  the  opinion  of  Diday,  that  some  impaction  generally  exists, 
^tut  rather  upon  the  posterior  margin  than  upon  either  the  radial  or 
ulnar  side.* 

In  the  accompanying  woodeut  (Fig,  9ti)  is  seen  an  impaetetl  and 
I  comminuted  fracture  of  tlie  lower  end  uf  the  nidi ns.  Dr.  James  Went- 
^J  worth,  of  Troy,  N,  Y.,  who  sent  me  the  8prH'imen,  Bays  that  tlie  patient, 
^■a  man,  let  50,  in  a  tit  of  delirium  jnm|)ed  from  a  third'Story  window, 
^nlighting  upon  the  st^ne  pavement*  He  survived  the  accident  leas 
^^than  one  hour. 

The  next  illustration  (Fig.  96)  is  from  a  specimen  presented  to  me  by 

LDr.  William  Van  Buren,  and  was  foinid  in  an  autopsy  at  the  New  York 

7ity  Hospital.     In  this  specimen  tliere  is  comminution,  without  im- 


Fio.  w. 


Fio.  96. 


Fto.  97, 


liSi'^ 


i  lhketor«.  (Au-     Comminuted  fracture.  (Author*! 
IhoKaeolleciliiO.}  collection,} 


filgclov's  case  of  oomtoU 
nuted  ftraerlufd  of  the  lower 
end  of  the  radius* 


ption  or  displacement.     The  line  of  separation  between  tlie  npjxn* 
lower  fragments  is  transverse,  and  tlie  lower  fragment  is  divided 
3 to  five  distinct  pieces,  each  line  of  fracture  involving  the  joint 

One  curious  examfde  of  this  form  of  fracture  is  reported  l)y  Dr. 
Jigelow,  of  Boston  (Fig.  97).    The  patient  had  iallen,  and  being  other- 
fir  ise  seriously  injured,  ultimately  diwl  in  the  Massachusetts  Hospital. 
first  he  had  only  eomplainefl  of  lameness  at  the  wrist,  as  if  it  had 
en  severely  sprained ;  but  at  the  end  of  several  days  the  joint  be- 
lie sw^ollen,  and  from  the  pi^rsistence  of  the  swelling  Dr.  Bigelow 
I  led  to  diagnosticate  a  stellate  eniek  in  the  articulating  extremity 
He  radius,  he  having  met  with  a  similar  case  two  years  before,  when 

>  Callender,  St.  Burtb.  Hosp.  Bep.,  p,  281 » 1865. 
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r^mptonis  had  died  of  other 


■a 


a  patient  with  the  same  symptoms 

hibitt?d  a  cmck  m  the  same  plaee,  Imt  lej5s  extensive  than  in  this  caf^e. 
There  was  frmnd^  in  this  la,st  exjimple,  a  stnr-shaped  fissure  on  the 
articulating  surliice,  without  displacement*  These  fiftsares  penetmted 
the  sluift  for  an  inch  or  more.  Dr.  Bigelow  thonght  that  the  Ixmes  of 
the  wrist  aeted  as  a  wedge  to  8pn*ad  the  corresixmding  hollow  of  the 
artieiilating  extremity,  and  that  this  specimen  would  explain  the  per- 
sistenee  of  some  eases  of  spraineil  wrist,' 

There  is  no  doubt  that  oeciLsional  examples  may  be  found  iUiistnit- 
ing  one  or  more  of  all  these  varieties  of  displaeement,  and  that  to  the 
impaction  is  sometimes  added  a  comminution  of  the  lower  fragment, 
the  lines  of  tlie  fracture  extending  freely  into  the  joint. 

Rol)ert  Smith  ban  described  a  fracture  (Tceurri ng  at  tlie  Bnme  point, 
arid  probably  possessing  nearly  the  same  characters  as  Colles's  fracture, 
in  which  the  lower  fragment  is  thrown  ibrwards  instead  of  backwards, 
and  which  has  generally  been  the  result  of  a  fall  upon  the  liack  of  the 
hand,  Tlicre  is  un  such  specimen,  however,  in  any  of  the  patliologieal 
collections  in  Dublin,  nor  has  Mr.  Smith  ever  seen  a  specimen  obtainiHl 
from  the  cadaver,  although  he  rejxjrts  a  ease  which  fell  under  his  ob- 
servation in  practice, 

I  have  myself  seen  one  such  case/  but  I  regret  to  say  that  my  ex- 
amiiuition  of  the  condition  of  the  arm  was  not  such  iijs  to  etjable  me  to 
add  auytiiiug  to  the  iuformation  already  possessed  upon  this  gubjet't; 
indeed,  until  we  have  au  o[>portunity  of  studying  it  in  the  cadaver,  we 
cannot  sfieak  very  <]eiiuitely  of  its  anatomical  eliaraetei*s. 

^ic'laton  observes  that  all  the  varietit^  of  tbis  fracture  whieli  he  has 
set^n  are  often  accomjKiuicd  with  fracture  of  the  styloid  apophysis  of 
the  ulna,  and  with  a  tearing  of  the  triangular  ligament,  I  am  not 
aware  that  any  other  writer  has  made  the  same  observation  in  relation 
to  the  frequent  occurrcmx'  of  a  fracture  of  the  styloid  apophysis  of  the 
ulna,  and  I  think  the  accident  is  not  so  common  as  the  renmrk  of 
N^Vlatou  would  leatl  us  to  su[>[)<xse, 

l)r,  Butler,  House  Surgeon  to  the  Brooklyn  Hospital,  reports  a  oisse 
of  fracture  of  the  right  radius  at  the  junction  of  the  mi<ldle  anil  Inwer 
thin  Is,  accompanied  with  a  fracture  also  td'  the  styloid  apophysis  in 
the  same  bone.  The  aceidcnt  occurrcxl  in  a  lad  fourteen  years  old, 
who  had  fallen  froui  a  height  of  thirty  feet  upon  the  pavement*  The 
lower  fracture  eommcuce<l  at  the  base  of  the  styloid  pmei^sfl  of  the 
radius,  and  extendcfl  down  oblit|ueIy  into  the  wrist-joint,  breaking  off 
about  one -fifth  of  the  articular  surface.  The  process  wai*  drawn  up  oti 
the  posterior  surface  of  the  radius,  about  one  inch  and  a  half,  by  the 
supinator  radii  longus  muscle.  It  was  movable,  but,  in  consequent*!? 
of  the  contusion  and  swelling,  could  not  be  iTturned  to  its  place.  The 
hand  occupied  the  same  position  that  it  does  in  Colles's  fracture. 

On  the  eighth  day  an  attempt  was  made  to  force  down  the  proc<*i!s 
with  a  eum|»ress  secure<l  by  adhesive  plaster  straps;  but  it  could  not 
be  done.     The  baud  and  arm  were  confined  also  to  a  pistul-sliaj)e<l 


«  Boston  Mt^d,  and  Surg.  Journ.,  vol,  Iviii,  p.  09, 
•  Truns.  Am.  Med.  Assoc,  toI.  ix,  p.  146, 
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splint ;  ulcerations  ensued  from  the  pressure  of  the  compress,  and  the 
process  was  laid  bare,  but  it  finally  became  united  in  its  abnormal 
poeition ;  the  motions  of  thu  wrist,  however,  were  not  impaired,  and 
the  power  of  pronation  and  supination  soon  returned.^ 

I  believe  I  have  seen  two  examples  of  a  fracture  commencing  on 
the  radial  side  of  the  bone  and  terminating  in  the  joint,  the  separated 
figment  including  considerable  more  than  the  apophysis ;  but  neither 
of  these  cases  has  been  verified  by  an  autopsy.  They  were  described 
in  detail  in  the  third  edition  of  this  book. 

Recently  Dr.  E.  Moore,  of  Rochester,  N.  Y.,  has  demonstrated  by 
examinations  upon  the  cadaver  and  by  experiment,  that  in  a  certain 
proportion  of  cases  the  internal  lateral  ligament,  and  the  triangular 
fibro-cartilage  having  given  way  under  the  force  which  has  occasioned 
the  fracture,  the  styloid  process  is  thrust  under  the  annular  ligament 
and  imprisoned ;  in  fact,  the  ulna  becomes  dislocated,  and  is  retained 
by  the  annular  ligament  in  its  new  position.  Nor  can  the  reduction 
of  the  fracture  be  accomplished  until  the  ulna  is  released  from  its  im- 
prisonment. Rc<luction  is  to  be  accomplished  by  extension  and  partial 
circumduction ;  the  hand  being  grasped  firmly  and  extended  first  to 
the  radial  side,  then  backwards  to  the  ulnar  side,  and  finally  forwards, 
or  in  the  position  of  flexion.  During  the  entire  manoeuvre  the  wrist  is 
held  firmly  by  the  opposite  hand  of  the  surgeon.  The  test  of  reduc- 
tion is  to  be  found  in  the  presence  of  the  head  of  the  ulna  on  the  radial 
side  of  the  ulnar  extensor. 

In  order  to  retain  the  ulna  in  place  when  reduction  is  effected.  Dr. 
Moore  places  a  thick,  firm  compress  over  its  lower  end,  on  the  palmar 
and  ulnar  margins  of  the  forearm,  and  secures  this  in  place  with  a 
broad  band  of  adhesive  plaster  drawn  firmly  around  the  wrist.  The 
forearm  is  then  plac»ed  in  a  narrow  sling  passing  under  the  wrist  and 
compress.     This  completes  the  dressing.^ 

In  the  first  volume  of  the  Philadelphia  Medical  Examines*  (1838) 
will  l)e  found  a  description,  by  J.  Rhea  Barton,  of  Philadelphia,  of  a 
form  of  fracture  occurring  through  the  lower  end  of  the  radius,  which 
is  probably  much  less  common  than  Colles's  fracture,  and  which  had 
hitherto  escaped  the  notice  of  surgeons.  Its  peculiarity  consists  in 
the  line  of  fracture  extending  very  obliquely  from  the  articulation, 
upwards  and  backwards,  separating  and  displacing  the  whole  or  only 
a  portion,  as  the  case  may  be,  of  the  posterior  margin  of  the  articu- 
lating surface.  I  have  not  recognized  this  fracture  in  any  instance 
which  has  come  under  my  own  observation,  nor  have  I  been  able  to 
find  a  cabinet  specimen  in  any  pathological  collection.  Dr.  Barton 
was  not  able  to  prove  the  correctness  of  his  diagnosis  by  an  autopsy, 
and  the  only  well-authenticated  example  which  I  can  find  upon  record 
18  that  to  which  Malgaigne  has  alluded,  as  having  been  seen  by  M. 
Lenoir,  and  of  which  an  account  was  published  in  the  Archives  Ghd- 
rcUes  de  Midedney  in  1839.  M.  Lenoir  believed  it  to  be  a  simple 
luxation  of  the  hand  backwards,  but  the  patient  having  died,  he  was 

»  New  York  Journ.  of  Med.,  1857. 

«  Moore,  New  York  Med.  Rec,  April  1,  1870. 
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a  private  in  the  15th  N,  Y.  volunteers,  fell  from  a  heiglii  inro  a  riitrn 
during  the  battle  of  Fair  Oaks,  Va.,  May  31,  1862,  j^triking  upon  the 
palm  of  hi.*  left  hand,  and  cauj?ing  a  simple  fracture  near  the  hjwer  end 
of  the  radius,  aoeompanietl  probably  with  impaction.  I  do  not  know 
what  treiitmeot  was  adopteil,  but  when  he  t^me  under  my  observation, 
in  March,  1863,  at  the  Central  Park  Genenil  Hospital,  New  York,  I 
found  the  most  extraordinary  deflection  of  the  hand  to  tl»c  mdial  siile 
wdiich  I  have  ever  seen  utter  this  fracture.  The  hand  exiuld  be  turned 
laterally,  to  a  right  angle  with  the  arm;  yet  the  motions  of  flexion  and 
extern^iou  at  the  wrist-joint  were  nearly  as  perfect  as  in  the  oppoj^ite 
arm,  and  the  hand  was  in  all  res[x*et8  as  useful  as  before  the  accident 

To  w  hat  I  have  said  as  to  the  prognosis  in  these  accidents,  I  may  be 
permitted  to  add  the  opinion  of  our  distinguished  countrj-nian  Dr. 
Mott,  given  in  a  clinical  lecture  before  his  class  in  the  University  of 
New  York. 

"  Fractures  of  the  radius  within  two  inches  of  the  wrist,  where  treateil 
by  the  most  eminent  surgeons,  are  of  very  difficult  management  .so  as 
to  avoid  all  deformity  ;  indeed,  more  or  Ies8  deformity  may  (Mx^ur  under 
the  tr€*atnient  of  the  most  eminent  surgeons,  and  more  or  le^s  im|>er- 
feetion  in  the  motion  of  tfie  wrist  or  radius  is  very  aj)t  to  follow  for  n 
longer  or  s!iorter  time.  Even  when  the  fracture  is  well  curetl,  an  an- 
terior prominence  at  the  wrist,  or  neiir  it,  will  sometimes  re&iih  Imm 
swelling  of  tlie  soft  parts/* 

To  which  tlie  reporter,  himself  a  surgeon  in  the  city  of  New  York, 
adds: 

**As  the  above  opinion  of  Pmfessor  Mott  coincides  with  my  own 
observations,  both  in  Europe  and  in  this  city,  a,^  well  as  with  many  of 
onr  most  distinguished  surgical  authorities,  I  venture  to  liopc  that  il 
may  assist  in  removing  some  of  the  groundless  and  ill*merite<l  aj?ppr- 
sions  which  are  oeaisionally  thrown  on  the  membci's  of  our  profe?ssiun 
by  the  ignorant  or  designing.*'* 

Ill  evidenc^^  tliat  we  have  not  yet  attnintHl  all  tliat  we  could  desire 
in  the  treatment  of  this  fracture,  I  will  quote  iartlier: 

**  In  yoinig  subjects,  fractures  of  the  lower  rnd  of  the  radius  are  casilv 
rednciMl,  unite  readily,  and  leave  the  use  of  the  limb  perfectly  unim- 
paired; but  in  old  pers4>ns,  who,  as  l>efore  etated,  are  especially  liable 
to  this  injury,  the  it»stdt  is  often  rotist  unsatisfactory,  even  after  the 
greatest  care  has  been  us4?d  during  the  treatment.  It  is  frequenlly 
months  before  the  hand  is  free  from  pain  and  regains  its  proprr  motions, 
and  too  often  an  unsightly,  erookwl,  and  permanently  stil!'  wrist  re- 
mains, to  the  great  inconvenience  and  annoyance  of  the  patient."^ 

**  Union  occurs  in  about  a  month,  but  rarely  witht)ut  some  displace- 
ment/'* 

**In  a  large  number  of  cases  it  is  impossible  to  h>osen  the  impacted 
fragments."^     Ashhui'st  and  (iroKs  exprei>s  similar  opinions.     I^^i  me 
id  that  several  cases  treated  lately,  uiiiler  my  olit^ervation,  by  the 

<   Boston  Med   Hnd  Sur«r.  Journal,  vnt    xxv,  p.  28U» 

»  Uolnii'sV  8ystem  of  Siirgf»ry,  AnuTlcmi  t'U.,  1870,  vol.  2^  p,  7dS. 

•  O^ini's  System  of  Hiirpfry,  Lond*»n,  187K  p   ^<58, 

*  Bryiint'8  Surgery,  Londun,  1872,  p.  937.     See  utso  apinion  of  Oiini*ndor  on  » 
page.  * 
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plaster  of  Paris  and  by  Moore  method,  both  of  which  have  recently 
been  much  employed  in  this  country,  have  given  no  better  average  re- 
sults than  have  been  obtained  by  other  methods. 

Of  gangrene  as  an  occasional  result  of  this  fracture,  I  shall  speak 
presently,  in  connection  with  the  subject  of  treatment. 

The  peculiar  character  of  the  displacement  which  characterizes 
Ck>lles's  fracture,  and  the  constant  difficulty  experienced  by  surgeons 
in  obviating  deformity,  have  led  to  much  speculation  and  ingenious 
invention ;  and  modern  surgeons,  especially,  have  thought  it  necessary 
to  introduce  here  an  essential  modification  of  the  usual  apparel  for 
broken  forearms.  This  modification  consists  in  employing  a  pistol- 
shaped  splint,  instead  of  a  straight  splint,  by  means  of  which  the  hand 
may  be  thrown  more  or  less  strongly  to  the  ulnar  side. 

Heister^  speaks  of  inclining  the  hand  toward  the  ulna,  while  reduc- 
ing a  fracture  of  the  radius,  but  when  the  reduction  has  been  effected 
he  recommends  a  straight  splint. 

Among  the  first  to  advocate  the  permanent  confinement  of  the  hand 
in  this  position,  were  Mr.  Cline,*  and  M.  Dupuytren.^  Mr.  Cline,  and 
after  him  Bransby  Cooper,*  and  Mr.  South,*  recommend  the  ordinary 
straight  splints  for  the  forearm,  but  the  rollers  by  which  the  splints  are 
secured  in  place  are  not  permitted  to  extend  lower  than  the  wrist ;  so 
that  when  the  forearm  is  suspended  in  a  sling,  in  a  state  of  semi-pro- 
Dation,  the  hand  shall  fall  by  its  own  weight  to  the  ulnar  side. 

Dupuytren,  and  afler  him,  Chelius,  adopt,  in  addition  to  the  palmar 
and  dorsal  splints,  the  ^^attellc  cubitale,"  or  ulnar  splint;  which  is  a 
gutter,  composed  of  steel,  iron,  tin,  or  some  other  metal,  and  made  to 
fit  the  ulnar  margin  of  the  forearm  and  hand,  when  the  hand  is  drawn 
forcibly  to  the  ulnar  side.  Blandin,^  N^laton,^  and  Groyraud,'  also, 
under  certain  contingencies  employ  the  same. 

Most  surgeons,  however,  employ  either  a  palmar  or  a  dorsal  splint; 
or  both  palmar  and  dorsal  splints  constructed  with  a  knee,  or  pistol- 
shaped,  and  they  thus  avoid  the  necessity  of  the  ulnar  splint.  Thus, 
N6laton,*  Robert  Smith,*°  and  Erichsen,"  recommend  this  peculiar  form 
only  in  the  dorsal  splint;  while  Bond,'*  Hays,'^  E.  P.  Smith,**  G.  F. 
Shrady,**  and  others,  especially  among  the  Americans,  place  the  pistol- 
shaped  splint  against  the  palmar  surface  of  the  forearm  and  hand. 

A  few  modern  surgeons  have  not  seen  fit  to  adopt  this  peculiar  prin- 
ciple of  treatment,  or  this  form  of  dressing  under  any  of  its  modifica- 


1  De  Lavrentii  Heisteri,  Institutiones  ChirurgicsB,  pars  prima,  p.  203,  Amsterdam 
ed.,  1739. 

'  Malgnigne,  Traits  do  Frac,  etc.,  torn,  i,  p.  614,  Paris  ed. 

•  Dupuytren  on  Bones,  London  ed.,  p.  140. 

•  B.  Cooper,  Lectures  on  Sur^.,  p.  232,  American  ed. 

•  Chelius's  Surg.,  vol.  i,  p.  618.  •  Malgaigno,  op.  cit.,  tom.  i,  p.  614. 
'  N61aton,  B16m.  de  Path.  Chir.,  tom.  i,  p.  747. 

•  I  hid.,  p.  746. 

.     •  N61aton,  op  cit.,  p.  747.  »<>  R.  Smith,  op.  cit.,  p.  168. 

"  Erichscn,  Surgery,  p.  216. 

>■  Bond,  Amer.  Journ.  Mod.  Sci  ,  April,  1852.  "  Ibid.,  Jan.  1863. 

"  E.  P.  Smith,  Buffalo  Med.  Journ.,  vol.  ix,  p.  225. 
^  Shrady,  Am.  Med.  Times,  2  cases,  Dec.  22,  1860. 
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simply  laid  over  a  double-inclined  plane,  so  as  to  bring  the  wrist  into 
a  state  of  forced  flexion.  "The  hand  having  been  brought  into  a  posi- 
tion of  strong  flexion,  the  forearm  is  placed,  pronated,  on  an  oblique 
plane,  with  the  carpus  highest,  the  hand  being  permitted  to  hang  freely 
down  the  perpendicular  end  of  the  plane/'  ^     M.  Velpeau,  in  a  report 


Fxo.  101. 


E.  P.  Smith's  splint    Sarfkce  applied  to  foreann.    A.  Foreann  piece,  made  of  felt,  with 
incurrated  margins. 

of  his  surgical  clinic  at  La  Charity  for  the  year  ending  September, 
1846,  says  this  plan  has  been  tried  during  the  year,  and  "  the  result 

Fig.  102. 


E.  P.  Smith's  splint.  B.  Opposite  surfkce.  2>,  the  hand-block,  is  connected  with  the  forearm  piece 
by  two  circular  brass  plates,  which  move  upon  each  other,  in  order  that  the  hand-block  may  assume 
any  desired  angle  with  the  arm.  In  this  way  it  may  be  adapted  to  either  the  right  or  left  arm.  It 
is  fixed  by  a  nut,  seen  on  the  brass  plate.  The  letters  C  C  indicate  the  extent  of  motion  allowed  to 
the  hand-block. 

has  not  been  very  satisfactory.     The  experiment,  however,  has  not 
been  decisive  upon  this  mode  of  treatment."^ 

Fio.  103. 


G«or]ge  F.  Shrady's  splint.  To  be  applied  to  the  palmar  surface  of  forearm  and  hand ;  the  hand 
being  deflected  toward  the  ulna.  A  strip  of  adhesive  plaster  encircles  the  forearm  and  splint  near 
the  elbow.  A  loop  is  also  formed  for  the  ulnar  margin  of  the  wrist  by  passing  one  end  of  a  strip  of 
plaster,  three  inches  in  width,  between  the  palmar  surface  of  the  wrist  and  the  splint,  orer  on  the 
dorsum  of  the  wrist;  both  ends  being  then  brought  around  and  made  adherent  to  the  under  surface 
of  the  splint.  Lastly,  the  hand  is  secured  to  the  hand-piece  by  a  circle  of  plaster;  the  dorsal  splint, 
if  required,  can  then  be  applied  in  the  usual  way.  Passire  motion  is  made  erery  second  or  third 
day,  by  grasping  the  apparatus  at  wrist  and  fireeing  the  hand. 

*  Pauger,  London  Lancet,  May  8,  1847. 

*  Velpeau,  Boston  Med.  Journ.,  vol.  xxxy,  p.  218. 
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Notwithstanding  these  exceptions^  the  practice  seems  to  be  prettj 
well  established  iimong  the  lending  surgeons  everywhere  to  ejn|»lo| 
in  the  treatment  of  this  fracture  the  priiunple  of  adduction  of  th^ 
liand,  and  always  to  the  attainment  of  the  i^anie  purpose,  namely^ 
rotary  extenj^ioo,  by  which  tJiey  hope  to  retain  more  securely  the  lower 
fragment  lu  place. 

The  late  Henry  S.  Ilewit,  of  this  city,  devisetj  a  very  ingenious 
splint,  by  which  the  mobility  of  the  wrist  and  fingers  might  be  more 
perfectly  retained.  The  following  is  tlie  description  given  by  himself 
of  the  a[>paratiis:  "The  wooden  ball  grasped  l>y  the  hand  is  connected 
by  a  rod  to  a  slender  bar  riinniiig  longitudinally  upon  the  face  of  the 
splint,  and  capable  of  being  flexed  at  any  desirable  length*  The  rod 
is  attached  to  the  travelling  connection  by  a  universal  joint,  giving 
play  to  the  ball  in  limited  movements  of  flexion,  extension,  pronation, 
and  supination.     The  natural  tendency  is  for  the  patient  to  make  these 

Fi0.  101. 


movement.«^,  and  to  perpetually  relax  and  contract  the  finger?.  The 
splint  upon  tlie  inner  surface  of  the  arm  is  antagonized  bv  a  plain  flap- 
splint  on  the  outer  surface^  extending  to  the  superior  t>order  of  the 
wrist  joint*  This  splint  has  been  nse<l  fi>r  upwards  of  two  years  by 
myself  and  otbei-s,  j^artienlfirly  by  Dr.  W,  T»  White,  at  the  Demili 
Dispensary,  and  has  given  good  results/'^ 

We  come  now  to  consider  liow  far  this  peculiar  treatment,  ulnar  in- 
clination, is  capable  of  answering  the  special  indications  of  the  case  we 
are  studying. 

It  is  assumed,  as  I  have  alre^idy  intimated,  that,  by  bearing  the  hand 
strongly  to  the  ulnar  side,  the  fi-agments  of  the  radius  are  brought 
more  exactly  into  apposition,  and  more  easily  and  effectually  retained  ; 
an  asvsumption  which  supposes  two  tilings  to  have  been  detenninetl: 
first,  that  lliere  exist:^  an  overhipping  of  the  fragments,  either  through 
the  whole  extent  of  their  broken  surfaces  or  e8j>ecially  to  wan!  the 
radial  side,  or  that  the  upper  end  of  tlie  lower  fragment  is  inclined  to 
fall  against  the  ulna,  or  that  all  of  these  several  conditions  coexist ; 


1  Hewit,  Medjoul  Record,  April  1,  1878. 
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and,  secondly,  that  if  such  displacements  do  exist,  they  can  be  reme- 
died b}c  this  manoeuvre. 

The  first  of  these  suppositions  seems  to  have  been  sufficiently  con- 
sidered by  all  those  gentlemen  who  have  particularly  examine<I  the 
specimens  contained  in  the  various  pathological  collections,  and  to 
whose  careful  investigations  I  have  already  frequently  adverted.  With 
rare  exceptions,  none  of  these  displacements  have  been  found  to  exist, 
although,  as  has  been  observed,  a  casual  inspection  of  the  arm  when 
recently  broken  would  often  lead  to  an  opposite  conclusion.  I  do  not 
here  speak  of  impaction,  which  is  usually  upon  the  posterior  margin, 
if  it  exists  at  all. 

In  r^ard  to  the  second  supposition,  namely,  that  where  such  dis- 
placements do  exist,  a  forced  adduction  will  aid  in  the  retention  of 
the  fragments,  I  shall  have  to  speak  more  cautiously,  because,  so  far 
as  I  know,  my  opinions  have  received  as  yet  no  public  and  author- 
itative indorsement.  In  order  that  adduction  may  prove  effective^ 
there  must  be  some  point  upon  which  to  act  as  a  fulcrum.  It  is  of 
no  use  that  we  rotate  the  hand  for  the  purpose  of  making  extension 
unless  there  can  be  found  a  resistance  or  fulcrum  upon  which  the 
rotary  motion  may  be  performed.  Such  a  fulcrum  exists,  no  doubt, 
but  to  determine  its  availability  we  must  ascertain  its  character  and 
position. 

It  is  not  in  the  lower  end  of  the  ulna,  for  the  ulna  has  no  point  of 
contact  with  the  carpal  bones,  and  when,  in  the  natural  state  of  these 
})arts,  the  hand  is  inclined  to  the  ulnar  side,  the  lower  end  of  the  ulna 
rides  freely  downwards  upon  the  wrist  until  arrested  by  the  ligaments 
which  unite  it  with  the  carpus,  or  by  the  capacity  of  the  joint  to  admit 
of  motion  in  this  direction.  When  the  lower  end  of  the  radius  is 
broken,  and  the  ligaments  of  the  joint  are  more  or  less  torn,  the  ulna, 
although  thrust  downwards  much  farther  perhaps  than  it  could  ever 
descend  in  its  normal  state,  still  fails  to  find  a  support,  and  spreading 
wider  and  wider  from  the  radius  as  it  is  thrust  farther  upon  the  hand, 
no  limit  can  be  given  to  its  progress  in  this  direction.  It  was  thus 
that,  in  one  example  already  mentioned,  I  found  the  ulna  carried 
downwards  one  inch  or  more. 

The  i-esistance  will,  then,  in  nearly  all  cases,  be  found  to  be  in  those 
ligaments  which  bind  the  lower  fragment  to  the  lower  end  of  the  ulna, 
and  the  ulna  to  the  carpal  bones,  viz.,  the  radio-ulnar,  and  the  internal 
lateral  ligaments,  which  in  the  normal  state  of  the  parts  constitute  the 
centre  upon  which  forced  adduction  expends  its  power,  and  which 
still  continue  to  be  the  point  of  resistance  when  the  radius  is  broken. 
But  how  feeble  and  uncertain  must  be  a  resistance  which  depends 
solely  on  these  injured  ligaments!  And  how  painful  to  the  patient 
must  be  an  extension  sufficient  to  overcome  the  action  of  nearly  all 
the  muscles  of  the  wrist,  which  is  borne  entirely  by  a  few  lacerated 
and  inflamed  fibres !  even  in  health  this  position,  when  forceil,  cannot 
be  endured  beyond  a  few  seconds,  and  it  must  be  difficult  to  estimate 
the  sufferings  which  the  same  position  must  occasion  when  the  liga- 
ments are  torn  and  inflamed. 
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I  am  not  to  be  told  thni  surgeons  have  not  inletidetl  to  advocate  this 
extreme  practice ;  that  they  have  never  reeora mended  forced  .adduc- 
tion, but  only  a  modemte  and  easy  lateral  inclination,  such  as  can 
be  comfortably  borne.  If  they  have  not,  tlieii  they  should  not  have 
spoken  of  making  extension  by  this  means.  An  easy  lateral  inclina- 
tion has  no  power  to  do  good  s<i  far  jls  extension  is  concerne<l,  any 
D^ore  than  it  has  power  to  do  harm.  Bnt  the  fact  is,  while  a  majority 
of  Burgeons  have  no  doubt  used  less  force  than  was  hurtful,  gome  have 
used  more  than  was  useful  or  salie ;  indeed,  the  gharpues8  of  the  curve 
given  to  tlie  splints  figurefl  and  recommended  by  Bnpuytren,  N^laton, 
and  others,  sutHciently  imlieates  tlnit  their  distinguished  invent4^>rs  in- 
tended to  acconiplish  by  these  means  a  forced  and  violent  adduction. 

Malgaigne,  speaking  of  other  means  of  extension  appliitl  to  the  fore- 
arm, suggestetl  by  Godio,  Diday,  and  Yelpeau,  intended  to  operate 
only  in  a  straight  line,  and,  alluding  esixxnally  to  the  mode$  devised 
by  Huguier  and  ^'^elpeau,  remarks;  ^*  W  itlnnit  discussing  here  the 
comparative  value  of  tlie  two  fVirms  of  appanitus,  I  believe  that  they 
could  scarcely  be  endured  l>y  tiie  patients;  and  M.  Diday  tells  us  that 
in  the  trials  which  he  has  madcj  the  pain  pn^dueed  by  the  extennion 
was  so  great  that  he  was  eonipelled  to  renounce  it.'*  Which  observa- 
tions cannot  but  apply  equally  to  this  plan  of  extension  by  adduction 
or  to  any  other  which  miglit  l>e  adopteib 

After  all,  it  must  not  be  iuferre<l  that  I  have  concluded  to  reject 
this  mode  of  dressing  in  all  of  its  mmlitications ;  for  although  I  am  fiir 
trom  being  persuaded  of  its  utility  as  a  means  of  extension  and  reten- 
tion in  any  case,  yet  I  am  not  prepared  to  deny  to  it  some  very  consid- 
end-ile  value  in  another  point  of  view;  and  when  judiciously  employed 
it  can  certainly  do  no  harm.  It  is,  I  repeat,  for  anotlier  reas<m  alto- 
gether tlian  the  one  heretoibre  assigned,  that  I  would  rc<'ommend  its 
coutinuancc,  a  reason  wliich  I  cannot  so  well  explain,  or  hope  to  render 
intelligihle,  cxccjit  to  tiie  prartii-al  surgeon.  This  position  throws  the 
whole  kiwtr  end  of  both  radius  ami  ulna  outwards  toward  the  radial 
margin  of  the  splints,  and  by  keeping  the  radius  more  completely  in 
view  J  it  enables  the  surgeon  better  to  judge  of  tlie  aeeuraey  of  the  I'e- 
duction,  and  to  recognize  more  readily  the  condition  and  situation  of 
the  compretvses,  etc.  This  alone  I  have  always  fiuisidercd  a  hufiicient 
ground  tor  retaining  the  angular  s|>lint;  although  I  have  treated  a 
great  number  of  arms  satislactorily  with  the  straight  splints  alone. 

Finally,  while  surgeons  have  Iwen  seeking  to  aee<jmi>lish  an  indica- 
tion, the  existence  of  which  is  at  least  rendered  ilonlitful,  and  by 
means  which  apjit^ar  to  me  totally  inade*pKite»  if  it  did  exist,  they  hnv€ 
probably  too  often  overhMilanl  (^r  regarded  inditlVrently  an  indicatioc 
which  is  almost  uniformly  [>resent,  namely,  to  press  forwards  the  tilti.Mj 
fragment  by  a  force  applietl  upon  the  wrist  from  liehind,  and  to  retain 
it  in  place  by  suitable  compresses.  And  I  cannot  help  thinking  that 
if  they  had  regardetl  this  as  the  sole  indication  in  most  eases,  an  imb*- 
cation  generally  so  easily  accompUshetb  they  would  liave  made  fewer 
crooked  arms,  and  have  saved  their  patients  iinicli  su tiering  and  them- 
selves much  trouble.     Some  of  the  crises  which  I  have  i-eporteil  in  the 
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early  part  of  this  chapter  are  intended  to  illustrate  the  value  of  this 
principle. 

In  case  the  ulna  is  dislocated  also,  and  is  imprisoned  by  the  annular 
ligament,  circun^duction  with  extension,  as  practiced  by  Dr.  Moore, 
and  heretofore  described,  will  be  required. 

It  only  remains  for  us  to  determine  the  precise  form  of  splint  which 
ought  to  be  preferred,  and  to  describe  its  mode  of  application. 

The  narrow  " attelle  cubitale ^^  of  Dupuy tren  is  inconvenient;  nor 
can  I  give  the  preference  to  the  curved  dorsal  splint  recommended  by 
N^laton,  and  employed  by  Robert  Smith,  Erichsen,  and  others.  It  is 
not  to  me  a  matter  of  entire  indifference,  in  case  only  one  curved  splint 
is  employed,  whether  this  be  applied  to  the  palmar  or  dorsal  surfaces 
of  the  forearm.  Foreign  surgeons,  so  far  as  I  know,  have  applied  this 
splint  to  the  dorsal  surface,  and  the  straight  splint  to  the  palmar ; 
while  American  surgeons  have  adopted  almost  as  uniformly  the  oppo- 
site rule — to  whose  practice,  in  this  respect,  I  acknowledge  myself 
also  partial.  It  is  to  the  curved  splint  rather  than  to  the  straight  that 
we  mainly  trust ;  not  simply,  or  at  all,  perhaps,  because  of  its  form, 
but  because  the  curved  splint  is  also  the  long  splint.  This  is  the 
splint,  thei-efore,  which  ought  to  be  the  most  steady  and  immovable 
in  its  position.  Now,  the  very  irregularities  of  surface  upon  the 
palmar  aspect  of  the  forearm  and  hand,  instead  of  constituting  an 
embarrassment,  enable  us,  when  the  splint  is  suitably  prepared  and 
adjusted,  to  fix  it  more  securely.  Moreover,  upon  it  alone,  after  a 
few  days,  the  surgeon  may  see  fit  to  rely,  and  in  that  case  it  ought  to 
be  applied  to  that  surface  of  the  arm  which  is  most  tolerant  of  con- 
tinued pressure.  The  palmar  surface,  as  being  more  muscular,  and 
as  having  been  more  accustomed  to  friction  and  to  pressure,  must  nec- 
essarily have  the  advantage  in  this  respect.  The  palmar  splint  termi- 
nating also  at  the  metacarpo-phalangeal  articulations,  instead  of  at  the 
wrist,  as  the  short  straight  splint  must  do  when  the  hand  is  adducted, 
enables  the  hand  to  be  flexed  upon  its  extremity  over  a  hand -block,  or 
pad  of  proper  size.  Such  are  the  not  insignificant  advantages  which 
we  claim  for  this  mode  over  that  pursued  by  our  transatlantic  brethren. 

The  block,  suggested  first  by  Bond,  of  Philadelphia,  is  a  valuable 
addition,  since  the  flexed  position  is  always  more  easy  for  the  fingers, 
and  in  case  of  anchylosis  this  position  renders  the  whole  hand  more 
useful. 

For  myself,  I  am  in  the  habit  of  preparing  extemporanet)usly  a 
splint  from  a  wooden  shingle,  which  I  first  cut  into  the  requisite  shape 
and  length ;  the  length  being  obtained  by  measuring  from  the  front  of 
the  elbow-joint,  when  the  arm  is  flexed  to  a  right  angle,  to  the  meta- 
carpo-phalangeal articulations,  the  fingers  being  first  flexed.  It  ought, 
indeed  to  fall  half  an  inch  short  of  the  bend  of  the  elbow,  to  render  it 
certain  that  it  shall  make  no  uncomfortable  pressure  at  this  point ;  and 
the  direction  to  measure  with  the  arm  flexed  is  of  sufficient  importance 
to  warrant  a  repetition.  The  breadth  of  the  splint  should  be  in  all  its 
extent  just  equal  to  the  breadth  of  the  forearm  in  its  widest  part,  except 
where  it  is  to  receive  the  ball  of  the  thumb,  so  that  there  shall  be  no 
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Auihnr*s  {»lmAr  tplint ;  right  ftrtn. 


rtra.  ICIC. 


Author's  tlorsul  !if>liij.(. 


lateral  pressure  upon  the  bones.  If  the  splint  is  of  unequal  breaflth,  the 
roller  ctmnot  be  so  neatly  a|*plie<l,  and  it  is  more  likely  U*  beofime 
disarranged.  Thus  constnietccl,  it  is  to  be  eovered  with  a  sack  of  eotton 
cloth,  made  to  tit  nitKJeratcly  tight,  with  tlie  seam  along  its  back,  and  after- 
wards ^^tutled  with  eotton  l>atting  or  with  curled  hair.  The^e  materials 
may  be  passed  in,  and  easily  adjusted,  wherever  they  are  mc»*it  needed, 

from  the  open  extremities  of  the  sack. 
While  preparing,  the  splint  must  \ye 
occasionally  applied  to  the  arm  until 
it  fits  accurately  every  part  of  the  fore- 
arm and  hand,  only  that  ihestufling 
must  he  more  firm  a  little  above  the 
lower  cod  of  the  npj>er  fragment^and 
in  the  hollow  of  the  hand.  Between 
these  two  points  there  should  be  little 
or  no  cotton.  The  open  ends  of  the 
sack  are  then  to  be  neatly  stitched 
over  the  ends  of  the  splint,  after  which 
the  splint  may  be  laid  directly  upon  the  skin  without  any  intermediate 
corapresseis  or  rol  lei's. 

The  ml  vantages  of  this  form  of  splint  are  easily  comprehended.  They 
consist  in  facility  and  cheapness  of  construction,  accuracy  of  adapta- 
tion, neatness,  perrTuineney,  and  fitness  to  the  ends  j>ro|»<Ksed.  Ther© 
is  also  no  possibility  of  niaking  painful  or  injurious  prcsisnre  upon  the 
arteries  or  nerves  which  lie  upon  the  front  of  the  wrist. 

The  extemporaneous  splint  rec<}m mended  by  Dr.  Isaac  Hay»,  of 
Philadelphia,  is  very  similar,  but  it  lacks  the  noatneas  and  j->ermanency 
of  that  which  I  have  now  deserilied. 

In  all  cases  it  is  better  to  employ,  also,  at  least  during  the  fir^t  fort- 
niglit,  a  stmight  dorsal  splint,  of  the  same  breadth  as  the  palmar  .^[dint^ 
and  oi*  sufficient  length  to  extend  trom  the  elbow^  to  the  middle  of  the 
earjms.  This  should  be  covered  and  stuffed  in  the  san^e  manner  as  the 
palmar  splint,  except  that  here  the  thickest  and  firmest  part  of  the 
splint  naist  be  oj>posite  the  carpus  and  the  lower  fragment. 

Having  restored  tlie  fragment  to  place,  in  ease  of  Colles*s  fnicturo, 
by  pressing  forcibly  ufwu  the  back  ot'  the  lower  fragment,  the  force 
t»eing  ap|died  ne-ir  tlie  styloid  apophysis  of  the  radius,  the  arm  is  to 
be  flexefl  upon  the  l)ody,  and  |>Iaced  in  a  position  of  semi*pronatifni, 
w^hen  the  s|»lints  are  to  be  applied,  and  secured  with  a  suftieient  nuni- 
Ikt  of  turns  of  the  roller,  taking  esfx^eial  ciire  not  to  include  the 
thumb,  the  forcible  confinement  of  which  is  ahvays  painful  and  never 
useful. 

Let  me  repeat  that,  in  most  cases,  all  of  our  sncc^ess  will  depend  upon 
whether  we  employ  sufficient  force  in  the  early  stage  of  the  a<*cident, 
and  in  the  right  direction.  When  once  reduced  it  is  ea.'iily  kept  iti 
place. 

I  cannot  Urn  severely  reprobate  the  practice  of  violent  extension  of 
the  wrist  in  the  efforts  at  reduction,  when  no  overlapping  or  impac-tion 
of  the  fragments  exists  and  the  ulna  is  not  dislocated;  and  that»  whether 
this  extension  be  applied  in  a  straight  line,  or  with  the  hand  adducted. 
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It  has  been  shown  that  in  a  gi-cat  mnjority  of  cui^B  no  indication  in 
this  direction  is  to  be  accom- 
plished; and  to  pull  virilontly,  rttLim, 
nmler  these  eireumstanres,  upon 
the  wrist,  is  not  only  nM?h^^s  bnt 
hurtiuL  It  is  adiiing  to  the  frac- 
ture, and  to  the  other  injuries 
already  received,  the  graver  path- 
ological lesion  of  a  st retelling, 
a  sprain  of  nil  the  liganierits  con- 
necttnl  with  the  joint.  J  nm  (mt- 
suadetl  that  to  tins  violenre,  ndd- 
ed  to  the  unecpial  and  too  tirni 
pressure  of  the  splints,  are,  in  a 
great  measure,  to  be  attributed 
the  snbst*f]nent  infliininiation  arwl 
anchylosis  in  very  many  eases. 

The  first  application  of  the 
bandages  ought  to  be  only  moder- 
ately tight,  and  as  the  inflamma- 
tion and  swelling  develop  in  tbe;^ 
stnictures  with  rapidity  the  Imnd- 
ag€*s  should  be  attentively  watched, 
and  locjircned  as  soon  as  they  be- 
come painful.  It  nujst  be  con- 
fftantly  borne  in  mind  that,  to  pre- 
vent and  control  inflarnmatiou,  in 
this  frdcture,  is  tlie  n»(->st  difficTilt 
and  by  far  the  most  important  object  to  \w  accomplished,  while  to  retain 
the  fragments  in  place,  when  once  rc*luced,  is  comparatively  easy. 

During  the  first  seven  or  ten  dmys,  therefore,  these  eases  demand  the 
most  as^iduo^s  attention  ;  and  we  had  nnich  better  dispeuee  with  the 
splints  entirely  than  to  retatn  them  at  the  risk  of  increasing  the  inflam- 
matory action.  Indeed,  I  have  no  d*^nl>t  that  very  many  cjises  would 
eorae  to  a  successful  termination  without  splints^  if  only  the  hanti  and 
arm  were  kept  perfet^tly  still  in  a  suitable  position  until  bony  union 
was  effected. 

I  must  also  enter  my  protect  against  many  or  all  of  th*3se  carved 
splints  which  are  manufacfure*!,  lunvktHl  alnnit  the  countr%%  ami  f^old 
by*  mechanics,  who  are  not  HurgtMins;  with  a  fossa  for  each  styk^id  pro- 
ce^,  a  ridge  to  press  b€'t\\een  the  bones,  aiKl  various  othtT  curious  pro- 
vision** for  supposed  necessities,  but  which  never  find  in  any  arm  their 
exact  counterparts,  and  only  deceive  the  inexpcricnce<l  surgeon  into 
neglect  of  the  prof>er  means  ft^r  making  a  suitable  adaptatiotj.  They 
are  the  fruitful  sourc*c^  of  excoriations^  ulcerations,  inflammations,  and 
deformities, 

Tn  reference  to  the  treatment  of  these  fractures,  the  following  case^ 
and  the  aceomj>anying  remarks,  by  that  great  surgeon,  Dupuytreu,  are 
tcKi  pi»rtinent  not  to  merit  a  place  in  every  treatise  of  this  character, 

**The  two  succeeding  eases  are  not  only  interesting  as  fractures  of 


Tbe  ftathor*a  dnsfltng  compl«t«.  The  ciitvmI 
ttuTmar  splint  is  not  in  tIcw,  only  the  donaU  Tiip 
faint  whitu  Hoes  represoot  the  foUer.  The  »linff 
U  omitted,  for  the  purpoie  of  bringing  tbe  otii*  r 
€rCMiagB  into  y lew. 
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the  railiuyj  but  they  are  farther  deserving  of  attentive  consideration,  on 
account  of  the  serious  complications  which  acconipaniecl  them,  and 
which  were  the  consequence  of  forgetting  an  important  precept.  More 
than  once,  indeed,  it  has  occurred  that  the  surgeons  have  been  so  intent 
on  preserving  fructurcj^  in  their  proper  |>osition  that  the  extreme  con- 
striction e  m  p  1  oy  cd  1  ia>;  ae  t  ua  1 1  y  ca  1 1  se  1 1  dcs  t  n  i  c  t  i  on  oft  he  soft,  jm  r  1 8,  A 
piece  of  advice  which  I  have  very  iVc^iueotly  given,  and  which  I  can- 
not too  often  repeat,  in  to  avoid  tightening  Um}  mucli  the  apparatus  for 
fractures  during  the  first  few  days  of  its  being  worn  ;  for  the  swelling 
which  suix^rvenes  is  always  accompanied  by  consi<lerable  pain,  and  may 
be  fblloweil  by  gangrene.  It  ciinnot,  therefore,  be  too  urgently  im- 
pressed on  young  prsictitifmers,  to  pay  attention  to  the  complaints  which 
patients  make;  and  to  visit  them  twit^'  flaily,  and  relax  the  bandage* 
and  strapg  as  need  rnay  be,  in  onler  to  obviate  the  frightful  consequences 
which  may  spring  from  not  heeding  t!iis  necessary  prei:'aution ;  by  oii^e- 
fully  attending  to  this  point  1  have  Ijl'cu  saved  the  painful  alternative 
of  ever  having  Uj  sacrifice  a  limb  for  complications  which  its  neglect 
may  entail. 

**  Antoine  Rilard,  let.  44,  fractured  his  right  radius  whilst  going  down 
into  a  cellar,  in  Feb.  1828,  and  went  at  ouc^  to  the  Hospital  of  Lji 
Charity.  When  the  fracture  was  reducaJ  (it  was  near  the  base  of  the 
bone)  an  apj)aratus  was  ajjplied,  but  tautened  too  tightly  ;  and,  notwith- 
standing the  great  swelling  aiul  the  acute  pain  which  the  patient  en- 
dured, it  was  not  removed  until  the  fourth  day,  when  the  hand  was 
cold  and  tedematousj  and  the  forearm  red,  painful,  and  covered  with 
vesif^tions.  Leeches,  poultiws,  and  fomentations  were  applied,  and 
followed  l>y  some  alleviation  of  the  hx-al  symptoms,  thong ti  there  was 
much  constitntioual  disturbaucH'.  At  the  close  of  a  fortnigfit  from  the 
aecndent,  the  palmar  surtace  of  the  forearm  |)resente<l  a  |x»int  where 
fluftuatiou  was  sup[>os4x!  to  exist;  but  when  a  bistoury  was  pbmgcil 
into  it  no  matter  fril  lowed.  Portions  of  t  lie  flexor  in  use  k^  snl>sequenlly 
slougheil,  and  the  slvirj  subsiiquently  mortified.  The  only  resource  was 
amputation,  which  was  perfl>rmed  abov*^  the  elbow  six  weekft  after  his 
admissiiuj ;  and  he  afterwards  recoveretl  without  the  occurrence  of  any 
ill r t her  u  n t o w a r d  sy  m p t o m g . 

''R.,  fct*  3tj,  was  at  work  boring  an  artesian  well  in  1832,  when  he 
was  struck  by  part  of  the  irrarhiuery  on  the  right  forearm  ;  he  was  in- 
stantly knocked  down  and  throw^n  violently  on  the  right  thigh.  A 
surgeon  who  Wiis  sent  for  detecte<l  a  fracture  oi'  the  radius,  and  applied 
the  usual  ap[mratnSj  consisting  of  pads  ami  splints,  confined  by  a  roller 
extending  from  tlie  extremities  of  the  fingers  to  the  elbow,  which  com- 
pressed the  arm  so  tightly  as  to  give  rise  to  very  great  sutTering.  The 
fingers,  baud,  and  fitrearin  were  nnmbe^^l  almost  to  insensibility,  and 
yet  the  surgeon  in  attendance  did  not  think  projier  to  loosen  the  apjm- 
ratus.  Su<-"h  wa>i  the  condition  of  the  patient  until  he  came  to  tlie 
H*Mel  Dieu,  four  days  after  the  accident;  the  fiugers  were  then  black, 
oolcl,  and  insensible,  and  when  I  removed  the  splints  I  found  the  hand 
likewise  black,  espwially  on  its  palmar  surface*  The  lower  part  of  the 
forearm  was  a  sluide  less  livid,  but  ccjually  cold  and  insensible;  and 
several  vesicles  filled  with  pink-colored  serum  were  apparent  on  both 
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its  surfaces  where  the  splints  had  pressed ;  the  upper  part  of  the  fore- 
arm was  inflamed,  swollen,  and  very  painful.  He  was  bled  and  leeches 
were  applied  to  the  inflamed  part  of  the  arm  ;  camphorated  spirit  was 
applied  to  the  fingers. 

"  On  the  following  day  heat  was  restored  as  low  as  the  wrist,  but 
the  hand  remained  for  the  most  part  livid  and  cold,  and  the  radial 
artery  did  not  pulsate.  Seventy  leeches  were  applied  to  the  forearm, 
and  the  local  application  was  continued."  On  the  second  day  after 
admission  thirty  more  leeches  were  applied.  On  the  fourth  day  the 
hand  looked  a  little  better,  so  as  to  '^ encourage  some  hope  of  its  being 
saved;  but  this  was  again  blighted  on  the  sixth  day,  by  tlie  entire  loss 
of  heat  and  sensibility  in  the  part  and  increased  pain  and  swelling  in 
the  forearm,  to  which  the  gangrene  subsequently  extended.  On  the 
twelfth  day  amputation  was  performed  at  the  elbow-joint;  but  the 
patient  did  not  survive  the  operation  more  than  ten  days,  the  imme- 
diate cause  of  death  being  acute  pleurisy.  There  was  a  considerable 
quantity  of  purulent  serosity  poured  out  on  the  right  side  of  the  chest; 
and  abscesses  were  found  in  the  lungs  and  liver.  On  examining  the 
arm,  there  was  found  to  be  a  simple  fracture  of  the  radius  about  its 
centre. 

"The  above  case  presents  a  painful  illustration  of  the  neglect  to 
which  I  have  alluded.  In  nearly  every  instance  the  swelling  of  the 
limb  requires  that  careful  attention  should  be  paid  to  the  bandage  or 
straps,  by  which  the  apparatus  is  confined.  Similar  accidents  are 
likely  to  result  from  the  employment  of  an  immovable  apparatus,  of 
which  an  example  occurred  in  the  practice  of  M.  Thierry,  one  of  my 
pupils.  He  was  summoned  to  visit  a  young  girl,  on  whom  such  an 
apparatus  had  been  applied  for  supposed  fracture  of  the  radius.  After 
suffering  excruciating  torment,  the  forearm  mortified,  and  amputation 
was  the  only  resource;  on  examining  the  limb  no  trace  of  fracture 
could  be  discovered.  Had  a  simple  apparatus  been  here  employed, 
and  properly  watched,  this  patient  s  limb  would  not  have  been  sacri- 
fice<l."» 

llobert  Smith  mentions,  also,  the  case  of  a  boy,  set.  18,  who  had  a 
fracture  of  the  lower  extremity  of  the  radius,  through  the  line  of  the 
junction  of  the  epiphysis  with  the  diaphysis,  caused  by  being  thrown 
from  a  horse.  A  surgeon  applied,  within  an  hour,  a  narrow  roller 
tightly  around  the  wrist.  On  the  following  day  the  limb  was  intensely 
painful,  cold  and  discolored;  still  the  roller  was  not  removed,  nor  even 
slackened.  On  the  fourth  day  he  was  admitted  into  the  Richmond 
Hospital,  when  the  gangrene  had  reached  the  forearm.  Spontaneous 
sefiaration  of  the  soft  parts  finally  occurred,  and  the  Ixmes  were  sawn 
through  twenty-four  days  after  the  fracture  was  produced,  from  which 
time  "everything  proceeded  favorably."* 

Nov.  21,  1851,  a  boy,  ten  years  old,  living  in  the  town  of  Andover, 
Mass.,  had  his  left  hand  drawn  into  the  picker  of  a  woollen  mill,  pro- 

*  Dupuytren,  Injuries  and  Diseases  of  Bones,  Syd.  ed.,  London,  1847,  pp.  146-7. 

*  R.  Snaith,  Treatise  on  Fractures,  etc.,  Dublin,  1854,  p.  170. 
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cUicing  several  severe  woniids  of  the  haiul  and  a  fraetiire  of  the  radiiis 
near  it^  middle.  One  of  the  wounds  was  sjtuat<:Kl  directly  over  the 
point  of  fracture,  but  wiietlier  it  conmninicated  witli  the  l>one  or  not 
was  not  ascertained,  A  surgeon  was  ealltxl,  who  rioted  the  wininds, 
f'overed  the  forearm  with  a  bandage  from  the  hand  to  above  the  elbow, 
and  applied  compresses  and  splints.  Tins  lad  made  no  coraplaiiit,  his 
appetite  remaining  ^ood  and  his  sleep  continuing  undisturbe<l,  until 
the  tliinl  day,  when  he  began  to  s]>eak  of  a  pain  in  his  slionlder;  on 
the  same  day  also  it  wa.s  noticed  that  \ih  hand  was  rather  insensible  to 
the  prick  of  a  pin.  Early  on  the  morning  of  the  fourth  day  his  sur- 
geon being  summoned,  founri  him  siitfering  more  pain  and  quite  res^t- 
less;  and  on  removing  the  dressings,  the  arm  was  discovered  to  be  in- 
sensible ami  actually  jnortified  from  the  shoulder  downwards. 

Opiates  and  cordials  were  immediately  given  to  sustain  the  patient, 
and  fomentations  orderecL 

On  the  sixth  day  a  line  of  dcniaiTation  eommeneed  across  the  shoulder, 
and  on  the  twenty- fii^^t  day  the  iathcr  himself  removed  the  arm  from 
the  liody  by  merely  sepaniting  the  dead  tissues  with  a  feather.  Subse- 
tjuently  a  Burgeon  found  the  head  of  the  humerus  i"emaining  in  the 
socket,  and  removed  it,  the  epiphysis  having  become  separated  from 
the  diapiiysis.     The  boy  now  rapidly  got  well. 

In  the  year  18 53  this  ease  became  the  subject  of  a  legal  investiga- 
tion, in  the  ctFun>e  of  whieh  Dr.  Pilsbury,  of  Lowell,  Mass.,  declared 
that  in  fns  opinion  this  unfbrtimate  result  had  been  eausetl  by  ti>o 
tight  bandaging,  and  by  neglecting  to  examine  the  arm  during  four 
days. 

On  the  other  liund,  I>rs.  Hay  ward,  Bigelow,  Townsend,  and  Aina 
worth,  of  Boston,  witli  Kiioball,  of  I^>well,  Ih^.  I^oring  and  Piei 
of  SaliMn,  believe<l  that  the  death  of  the  limb  was  due  to  some  injury 
done  to  the  artery  near  the  shoulder-joint;  and  in  no  other  way  could 
they  explain  the  tot^il  absence  of  pain  during  the  first  two  day»;  nor 
could  they  regard  this  condition  it<  ^insistent  with  the  supposition  that 
the  handngc  orcasionetl  the  dmth  of  the  Ibnb/ 

I  cannot  but  think,  however,  tfiat  these  gentlemen  were  mistaken, 
and  that  the  gangrene  was  alone  due  to  the  bandages.  In  a  similar 
ea^*  "which  came  under  my  own  observation,  and  in  whieh  lx>th  the 
radius  and  ulna  were  bmken,  the  roller  extendeil  no  higher  than  just 
above  the  elbow,  and  the  jiatient  complainrMl  of  no  pain  until  the  band- 
jiges  were  unloosed,  yet  the  ai^m  separated  at  tlie  shoulder-joint.  I 
shall  refer  again  to  this  example  in  the  ehajjter  on  fractures  of  the 
radius  and  ulna;  and  I  shall  take  occasion  then  also  to  speak  more 
fully  of  the  ainse^s  of  these  terrible  aeeidents. 

Norris  menti<jns  another  ease  of  compound  fracture  of  the  lower  end 
of  the  mdius  whieh  ean^e  under  his  notice  at  the  Pennsylv^ania  Hospital 
in  August,  18.*17,  the  arm  having  been  dressed  by  a  surgeon  within 
half  an  hour  after  the  ac*<'ident,  with  bandages  and  splints.  When 
these  bandages  were  removed  at  the  hospital^  on  the  tifth  day,  "the 

1  Bosl*  Med,  unci  Surg.  Journ.,  vol,  xWiH,  p.  28L 
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8ofl  parts  around  the  fracture  were  found  to  have  sloughed,  an  abscess 
extended  up  to  the  elbow-joint,  and  sloughs  existed  over  the  condyle. 
Severe  constitutional  symptoms  arose,  making  amputation  of  the  arm 
necessary  .^^^ 

A  lady,  aet.  50,  was  also  seen  by  Thierry,  who,  having  broken  the 
radius  near  its  lower  end,  lost  her  fingers  by  the  sloughing  consequent 
upon  a  tight  bandage.' 

A  woman  was  admitted  into  one  of  Dr.  Wood's  wards  in  the  Belle- 
vue  Hospital  about  the  1st  of  February,  1863,  who  had  fallen  upon 
her  hand  a  few  days  before  and  broken  the  radius  just  above  the  wrist. 
Her  arm  was  dressed  with  splints  and  bandages  at  one  of  the  dispensa- 
ries in  this  city.  (Jangrene  ensued,  and  when  I  saw  her  on  the  8th  of 
February,  the  death  had  extended  to  the  middle  of  the  forearm,  the 
dead  tissues  being  dry  and  black.  Dr.  Wood  amputated  the  arm,  but 
she  died. 

The  remarks  which  have  now  been  made  in  relationto  the  treatment 
of  CoUes's  fracture,  are  applicable,  with  only  such  slight  modifications 
as  would  naturally  be  suggested,  to  fractures  of  the  Tower  end  of  the 
radius  commencing  upon  the  radial  side  of  the  bone  and  extending 
obliquely  downwards  into  the  joint;  and  it  is  to  this  form  of  fracture 
especially,  that  the  pistol-shaped  splint  must  be  found  applicable.  If 
the  fracture  actually  extends  into  the  joint,  it  must  not  be  forgotten 
that,  in  order  to  the  prevention  of  anchylosis,  the  wrist  should  be  early 
subjected  to  passive  motion. 

The  following  example  of  a  compound  comminuted  fracture  of  the 
radius  may  serve  to  illustrate  the  value  of  a  somewhat  novel  mode  of 
treatment  under  certain  circumstances : 

William  Croak,  of  Buffalo,  set.  30.  January  29, 1856,  a  large  piece 
of  iron  casting  fell  upon  his  arm,  crushing  and  lacerating  the  wrist, 
and  comminuting  the  lower  part  of  the  radius;  he  was  immediately 
taken  to  the  Hospital  of  the  Sisters  of  Charity.  I  found  the  whole  of 
the  soft  parts  torn  away  in  front  of  the  joint,  and  the  fragments  of  the 
radius  projected  into  the  flesh  in  every  direction.  The  hope  of  saving 
the  hand  seemed  to  be  scarcely  sufficient  to  warrant  the  attempt;  at 
least  by  the  ordinary  mode  of  procedure.  I,  however,  stated  to  the 
gentlemen  present,  among  whom  were  Dr.  Rochester,  my  colleague, 
and  the  house  surgeon,  Dr.  Lemon,  that  I  believed  it  could  be  saved 
if,  having  removed  the  fragments  of  the  radius,  we  practiced  resection 
of  the  lower  end  of  the  ulna,  and  allowed  the  muscles  to  become  com- 
pletely relaxed.  Accordingly,  after  placing  my  patient  under  the  in- 
fluence of  chloroform,  I  enlarged  the  wounds  so  as  to  enable  me  to  re- 
move six  or  seven  fragments  of  the  radius,  leaving  others  which  were 
broken  off  but  not  much  displaced.  I  then  removed  with  the  saw  one 
inch  and  a  half  of  the  lower  end  of  the  ulna.  The  hand  was  immedi- 
ately drawn  up  by  the  contraction  of  the  remaining  muscles,  but  their 
tension  was  completely  relieved. 

*  Norris,  note  to  Liston's  Surgery,  p.  64. 

•  Amer.  Journ.  Med.  Sci.,  vol.  xxv,  p.  461,  from  L'Exp6rience  for  1888. 
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Fio.  Ifl8, 


The?  wounds  were  closed  and  droj=?sed  lis^hlly,  and  the  whole  limb  wns 
placed  on  a  broad  and  wcll-padde<l  splint  covered  with  oiled  cloth. 
The  hand,  which  was  very  pale  and  exsanguine,  was  cov- 
ered with  warm  cotton  batting. 

The  subsequent  tresitment  was  changed  from  time  to 
time  to  suit  the  indications;  but  his  recovery  was  rapid  and 
complete^  nor  was  there  at  any  time  excessive  iaflaiumation 
in  any  part  of  the  limb, 

I  have  .seen  tliis  man  fre<|uently  since  he  left  the  hospi* 
tal,  and  while  he  has  recovered  only  a  little  motion  in  the 
f  /  j  wrist-joint,  his  hand  and  fingers  are  nearly  as  useful  as  be- 

\j  fore  t  he  ace  id  eat.     He  is  a  b  1  e  t  o  [)er  for  mall  ord  i  n  ary  k  i  nds 

/  of  labor  with  almost  as  much  ease  as  most  other  men  ;  and 

what  is  always  gratifying  to  the  humane  surgeon,  he  does 
not  fail  to  appreciate  fully  the  service  which  has  been  con- 
ferral upon  him  by  the  i>reservation  of  his  somewhat  mu- 
tilated hand, 

I  have  recently  adopted  the  same  treatment  with  equal 
suc<?ess  in  a  case  of  gunshot  wound  of  the  lower  end  of  the 
radius, 

Epiphiii^ral  Sepaniiions. — This  bone  is  forme<l  from  three 
eentre-s,  namely,  one  for  the  shaft  and  one  for  either  ex- 
tremity. The  sljaft  is  ossified  at  birth*  About  the  t^nd  of 
tlie  sec<jnd  year  ossifiaition  commences  in  the  lower  epiphy- 
sis, and  it  becomes  unitt*d  to  the  shaft  at  about  the  twen- 
tieth year.  The  same  process  commences  in  the  upper 
epiphysis  at  about  the  fifth  ycar^  and  is  completed  by  con- 
solidation with  the  shaft  at  the  age  of  puberty, 
I  have  met  with  no  reccu'dcd  examples  of  sepamtion  of  the  upper 
epiphysis,  and  the  examples  of  sepamtion  of  the  lower  epifvhysis  have 
seldom  been  clearly  made  out,  I  have  already  mentioned  one  as 
having  Ijeen  reported  by  Robert  Smith*  He  speaks  also  of  other  cases 
occurring  in  conjunction  with  a  separation  of  the  lower  end  of  the  ulna, 
and  which  is  very  liable  to  be  mistaken  for  a  dislocation.' 

The  treatment  uf  this  accident  will  not  require  any  si>ecial  considera- 
tiouj  sintic  it  will  not  difter  essentially  from  the  treatment  required  in 
a  fracture  u«?curnng  at  the  same  point. 


lUtlfus  with 
(  Kroiii  Gray,) 


I 


^  Babert  Smith,  op.  cit,  p.  164. 
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FRACTURES    OF    THE    ULNA. 


i  1.  Shaft  of  the  Ulna. 


Fio.  109. 


Oavi^ea. — The  shaft  of  the  ulna,  when  it  alone  is  the  seat  of  fracture, 
IS  generally  broken  by  a  direct  blow.  I  have  never  seen  an  excep- 
tion to  this  rule ;  but  Voison  has  related  in  the  Gazette  Midicale  for 
1833  a  single  exception,  in  which  it  was  said  to  have  been  broken  by 
a  iall  upon  the  palm  of  the  hand.  Malgaigne  thinks  it  is  most  often 
broken  when  one  seeks  to  ward  off  a  blow  with  the  arm ;  but  it  has 
happened  most  often  to  me  to  see  it  broken  by  a  fall  upon  the  side  of 
the  arm. 

Point  of  Fracturey  Direction  of  Diaplacementy  etc. — In  an  analysis  of 
thirty-three  cases,  I  find  the  shaft  has  been  broken  eleven  times  in 
its  upper  third,  twelve  times  in  its  middle  third,  and  ten 
times  in  its  lower  third.     All  portions  seem,  therefore, 
to  be  about  equally  liable  to  fracture.     I  think,  also,  the 
fractures  have  generally  been  oblique. 

Contrary  to  what  has  been  observed  by  other  writers, 
I  have  noticed  that  no  law  prevailed  as  to  the  direction 
in  which  the  fragments  have  become  displaced;  the 
broken  ends  being  found  directed  forwards,  backwards, 
inwards,  or  outwards,  according  to  the  direction  of  the 
blow  which  has  occasioned  the  fracture ;  and  this  is  in 
accordance  with  the  general  rule  in  other  fractures 
occasioned  by  direct  blows.  No  doubt,  however,  other 
things  being  equal,  the  tendency  of  the  lower  fragment 
would  be  toward  the  interosseous  space,  in  consequence 
of  the  action  of  the  pronator  quadratus  in  this  direction; 
while  the  upper  fragment,  owing  to  its  broa^l  and  firm 
articulation  at  the  elbow-joint,  can  only  be  displaced 
forwards  or  backwards,  at  least  to  any  great  extent. 

Complicaiions, — In  no  case  of  the  shaft  of  a  long  bone 
have  I  found  serious  complications  more  frequent  than 
in  fractures  of  the  shaft  of  the  ulna.  Four  have  been 
compound;  eleven  complicated  with  a  forward,  or  for- 
ward and  outward  dislocation  of  the  head  of  the  radius ; 
one  with  a  partial  dislocation  of  the  lower  end  of  the 
radius  backwards;  and  one  with  a  dislocation  of  both 
radius  and  ulna  backwards  at  the  elbow-joint.  It  will  be  seen,  there- 
fore, that  sixteen,  or  nearly  one-half  of  the  whole  number,  have  been 
seriously  complicated. 

^%mp^af7w.— Occasionally  this  fracture  is  found  to  exist  without  sen- 
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ffihlc  dispUiceinctiL  In  such  I'lisas  the  diagin>>i,s  is  sometimes  difficult, 
and  can  ou\y  be  detcrriiiiied  by  the  erepitns  and  mobility.  If,  hov%'* 
ever^  the  iihm  is  iiriuly  seized  abave  and  below  tlie  point  whieh  has 
suffered  contagion,  and  pressed  in  opposite  directions,  these  Bi^ns  will 
general !y  be  suffieiently  nmnifot,  and  will  render  the  diagnosii*  certain. 

But  ia  eases  where  there  is  cuusidenible  displacement,  the  inner 
surface  of  the  bone  is  so  superficial  as  to  enaVjle  us  to  detect  its  devi- 
ations with  the  eye  alone,  or,  wlien  swelling  has  a!i*eady  ix-curred^  by 
the  fingers  carried  tirraly  ami  slowly  along  this  margin. 

If  tile  head  of  the  radius  is  dislocated  also,  tlie  displacement  of  the 
broken  ends  of  the  uhia  must  always  ht3  considerable,  and  the  con- 
sequent defonnity  palpable.  I  liave  known  one  instance,  however,  in 
which  a  surgeon  living  in  the  nciglil3<>ring  province  of  Upper  Canada 
reeognixed  and  reduced  a  dislocation  of  the  radius  and  uhia  backwards, 
but  did  not  detect  a  fracture  of  the  ulna  two  inches  al>ove  its  lower 
end.  Six  months  after,  in  the  mouth  of  March,  185f>,  the  patient 
calli:^!  upon  me  with  a  n>arke<l  deformity  near  the  wrist,  oecasioneil  by 
the  backward  pro|cction  of  the  broken  ulna,  and  with  a  complete  loss 
of  the  power  of  supination.  It  will  not  surprise  us  tijat  this  fruetur^* 
wa'^  overlooked  when  we  learn  that  the  man  had  fallen  fifVy- five  fei*t. 

Progtums, — In  si m|jle  fractures  the  pn»gnosis  is  generally  favomble, 
.since  no  overlapping  can  occur,  and  tlie  lateral  displacements  are  not 
usually  sutlicient  to  produce  a  marked  deformity,  or  Ui  intcrfei*e  materi- 
ally with  the  functions  of  the  arm  ;  yet  it  is  not  unfrerpienl  to  tind  the 
fragments  inclining  slightly  forwards  i>r  backwards,  inwards  or  out* 
wards.  If  the  fragments  tall  toward  the  radios,  I  have  noticed  in 
three  or  four  instances  a  slight  pn»jection  of  the  lower  end  or  styloid 
pr^icess  of  the  ulna  to  the  ubiar  side;  but  not  interfering  in  any  degree 
with  the  motions  of  the  wrist-joint. 

I  liave  seen  tlie  mdius  left  nnrcfhicetl  nine  times  after  a  fracture  of 
the  ulna,  and  in  each  example  tlie  forearm  was  shortened.  A  boy,  let. 
17,  was  struck  by  a  loi'omtJtive,  and  severely  injiired  in  various  parts 
of  his  biwly,  June  5,  1855.  I  saw  him,  with  two  very  intelligent  eoun- 
try  practitioners,  a  few  hours  after  the  accident.  The  whole  lefl  arm 
was  then  greatly  s%vol[en.  Crepitus  was  distinct,  and  we  easily  recog* 
nized  the  fracture  of  the  ulna  about  three  inches  below  its  upp*r  end, 
with  whieli  an  o[)en  wound  was  in  direct  trommunication.  We  sus- 
pcf*tcd,  also,  a  dislocation  of  the  head  of  the  nidius  forwanls,  but  as  we 
could  not  make  ourselves  certain,  and  finding  that  the  arm  was  in  such 
a  condition  as  to  preclude  any  further  manipulation  without  gn^itly 
diminishing  the  chance  of  saving  the  limb,  we  made  no  attempt  at  re- 
duction, but  laid  the  arm  upon  a  fullow  and  directed  cool  water  lotions. 

At  no  subsetpient  period,  in  the  ophiion  of  the  medical  gentleman 
who  was  left,  in  charge,  did  a  tavortible  op|>ortunity  occur  to  reducx* 
the  radius;  and  at  the  end  of  two  months  I  found  the  ulna  united, 
with  the  fragments  lient  forwards  and  outwards  toward  the  radius, 
white  the  head  of  tlie  radius  lay  in  front  of  the  humerus*  The  forearm 
was  shorteual  three-quartei's  of  an  inch*  He  could  Hex  his  arm  freely 
to  a  right  angle  and  a  little  beyond  ;  and  he  could  straighten  it  per- 
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fectly.  Hand  slightly  pronated,  with  partial  loss  of  supination.  Whole 
arm  nearly  as  strong  and  as  useful  as  before  the  accident. 

The  second  case  occurred  in  the  person  of  a  man  tet.  26,  residing 
about  twenty  miles  from  town,  and  was  occasioned  by  the  kick  of  a 
horse.  Thi«  was  also  a  compound  fracture.  It  does  not  appear  that 
his  sui^eon  discovered  the  dislocation  of  the  radius,  but  supposed  that 
it  was  a  fracture  of  both  bones.  On  the  ninth  day  the  patient  became 
dissatisfied  and  dismissed  his  surgeon,  but  employed  no  other. 

Oct.  1,  1849,  eleven  weeks  after  the  accident,  he  called  upon  me.  I 
foand  the  ulna  united,  with  a  manifest  displacement,  but  I  could  not 
discover  that  there  had  been  any  fracture  of  the  radius.  The  head  of 
the  radius  was  in  front  of  the  external  condyle,  and  a  depression  ex- 
isted where  it  formerly  articulated.  When  the  arm  was  flexed,  the  head 
did  not  strike  the  humerus  so  as  to  arrest  the  flexion,  but  it  glided  up- 
wards and  outwards  along  the  inclined  base  of  the  external  condyle. 
He  had  already  begun  to  use  his  arm  considerably  in  labor.  The  forearm 
was  shortened  one  inch. 

Three  times  I  have  noticed  after  the  lapse  of  several  years  that  the 
forearm  could  not  be  perfectly  supinated;  but  pronation  was  never 
permanently  impaired.  I  think,  also,  that  the  motions  of  flexion  and 
extension  have  always,  except  where  the  radius  has  remained  dislo- 
cated, been  completely  restored  soon  after  the  splints  were  ren)oved  ; 
and  even  in  these  latter  cases  it  is  only  extreme  flexion  which  has  been 
hindered. 

Treatment — In  simple  fracture  we  must  look  carefully  to  the  lateral 
deviation  of  the  fragments ;  and  if  they  are  found  to  be  salient  forwards 
or  backwards,  pressure  made  directly  upon  or  near  their  extremities 
restores  them  to  place,  but  it  ofl^n  requires  considerable  force  to  ac- 
complish this.  A  gentleman  fell  and  broke  the  right  ulna  near  its 
middle.  He  came  immediately  to  me,  and  I  found  the  fragments  dis- 
placed backwards.  Pressing  strongly  with  my  fingers  they  sprung 
forwards  with  a  distinct  crepitus,  and  I  thought  they  were  now  in 
exact  line.  A  broad  and  well -padded  splint  was  applied  to  the  fore- 
arm, and  I  took  especial  pains  with  compresses  nicely  adjusted,  from 
day  to  day,  to  keep  everything  in  place.  The  arm  was  placed  in  a 
sling.  Eight  months  after  the  accident  this  gentleman  died  of  cholera, 
and  I  was  permitted  to  dissect  the  arm,  I  found  the  fragments  well 
united,  but  with  a  very  palpable  projection  of  the  fragments  backwards, 
in  the  direction  in  which  they  were  at  first. 

If  the  displacement  is  in  the  direction  of  the  radius  it  is  more  diffi- 
cah  to  overcome,  but  its  necessity  is  much  more  urgent,  since,  if  the 
fragments  fall  completely  against  the  radius,  a  bony  union  may  take 
place,  occasioning  a  complete  loss  of  the  power  of  pronation  and  of 
supination. 

While  moderate  extension  is  being  made,  and  the  hand  is  well  supi- 
nated, the  fingers  of  the  surgeon  should  be  pressed  firmly,  and  in  spite 
sometimes  of  the  complaints  of  the  patient,  between  the  radius  and 
aina,  and  the  fragments  of  the  broken  ulna  fairly  pushed  out  from  the 
radius. 

The  forearm  may  now  be  laid  in  the  usual  position  against  the  front 
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BfOf  the  chest,  midway  between  supination  and  pronation,  and  the  f?aine 
_  lints  appliefl  and  in  the  manner  whicli  we  i?hall  hereafter  describe  for 
fractiire.s  of  the  shaft  of  both  Imnes. 

We  ought,  however,  esjK^cially  to  bear  in  mind  the  danger  of  thrust- 
ing the  fragments  a^inst  tlie  radius,  by  allowing  the  ^ing  or  the 
bandatre  to  rest  affaiast  the  middle  of  the  ulnar  side  of  the  bone.  To 
prevent  this  the  sling  ought  to  support  the  arm  by  passing  only  under 
the  hatid  and  wrist,  or  the  forearm  may  be  laid  in  a  firm  gutter,  which 
will  toueli  tlte  forearm  only  at  the  elbow  and  wrist,  or  it  may  be  laid 
n(K>n  its  bark,  as  suggestefl  and  jiractieed  by  Scott,  and  also  by  Fleury, 
the  latter  of  whom,  aecordiug  to  Malguigne,  had  a  case  which  had  been 
treatCHl  in  the  position  of  senii-pronation,  and  which  remained  not  only 
dis|>laced^  but  refused  to  unite ;  but  when  the  arm  was  supinated  the 
frag  meats  came  at  once  into  contact,  and  bmy  union  sj>ecilily  took 
place.  This  position  may  be  adopted  whenever  it  is  found  to  be  pmc- 
tieable ;  but  the  position  of  senii-pronation  is  generally  nutcfi  more 
crimfortable  to  the  j>atient,  at  least  when  tlie  forearm  is  laid  across  the 
chest,  and  I  have  found  very  few  patients  who  would  submit  to  u  po- 
rtion of  complete  supination, 

III  fractures  accompanied  with  dislocation  of  the  head  of  the  radius 
forwards  or  hackwards,  notlnng  should  prevent  the  immediate  rettuc* 
tion  of  the  dislocation  but  a  demonstration  of  its  impossibility,  or  ji 
condition  of  the  limb  which  would  render  manipulation  haz^irdous. 
It  can  be  reduced,  generally,  by  pushing  forcibly  uj>on  the  head  of  the 
bone  in  the  tlireetiun  of  the  socket,  while  the  arm  is  moderately  flexed 
so  as  to  relax  the  bice{>s,  and  while  extension  is  being  made  at  the 
forearm  by  an  assistaut*  In  making  tlie  counter-extension*  care  should 
be  taken  to  seize  tlie  lower  en<l  of  the  humerus  by  the  condyles,  rather 
thau  by  its  anterior  aspect,  by  which  precaution  we  shall  avoid  pn?ss- 
ing  upon  and  rendering  tense  the  tendon  of  the  biceps. 

July  29,  18-15,  a  lad,  a^t.  9,  fell  from  his  befl,  breaking  the  ulna  and 
dislwating  the  head  of  the  radius.  Dr.  Austin  Flint  was  called  on 
the  fbl having  moriiiug,  and  at  his  request  I  was  invited  to  see  the  pa- 
tient with  him.  We  found  the  ulna  broken  oblifjuely  near  its  middle, 
and  the  head  of  the  radius  flislocated  forwards.  While  Dr.  Flint  seized 
the  elbow  in  front  of  the  condyles,  I  made  extension  from  the  hand^ 
the  for-earm  being  slightly  flexed  upon  the  arm,  and  at  the  same  moment 
I  pushed  forcibly  tlte  head  of  the  I'adins  back  to  its  socket.  The  re- 
duction was  aceomj»lishe<l  easily  and  ci>mpletely* 

We  then  dresse*!  the  arm  with  an  angular  splint,  construct^  with 
a  joint  op[>osite.the  elbow.  This  was  laid  upon  the  palmar  surface, 
and  the  whole  wtis  nicely  pachled,  especially  in  front  of  the  head  of 
the  radius.  In  two  wwks  pasteboard  was  substituted  for  the  angular 
splint.  At  the  end  of  six  weeks  I  was  permittetl  to  examine  the  arm, 
and  found  the  head  of  the  radius  jverleetly  in  place,  but  the  points  of 
fracture  slightly  salient.  All  of  the  motions  of  the  arm  were  fiilly 
restoreil. 

June  2,  1845.  C.  C,  id.  9,  fell  upon  his  arm,  breaking  the  ulna 
oblirpiely  near  its  middle,  and  dislocating  the  head  of  the  radius  for- 
wards.    Dr.  J.  P.  White  being  called,  requested  me  to  vibit  the  patient 
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also  with  him.  We  found  one  of  the  broken  fragments  protruding 
through  the  skin,  on  the  inside  of  the  arm. 

With  great  ease,  and  by  simply  pressing  with  considerable  force 
apon  the  head  of  the  radius,  it  was  made  to  slide  into  its  socket.  The 
case  was  left  in  charge  of  Dr.  White. 

Five  weeks  after,  I  found  all  of  the  motions  of  the  forearm  com- 
pletely restored,  except  that  he  could  not  extend  it  perfectly.  The 
head  of  the  radius  was  also  a  little  more  prominent  in  front  than  in 
the  opposite  arm. 

Four  or  five  years  later,  the  projection  of  the  head  of  the  radius  had 
disappeared,  and  the  functions  of  the  arm  were  perfect. 

i  2.  Coronoid  Process  of  the  TTliia. 

Dissections  have  established  the  possibility  of  this  fracture  as  a  sim- 
ple accident  in  the  living  subject;  but  I  have  not  myself  seen  any 
example  of  which  I  can  speak  positively.  In  the  two  following  cases, 
the  existence  of  such  a  fracture  was  at  first  suspected,  but  I  have  now 
very  little  doubt  but  that  my  diagnosis  was  incorrect.  I  shall  relate 
them,  however,  as  examples  of  those  accidents  which  are  likely  to  be 
mistaken  for  fracture  of  this  process. 

A  laboring  man,  aged  about  twenty-five  years,  had  been  seen  and 
treated  by  another  surgeon,  for  what  was  supposed  to  be  a  simple  dis- 
location of  the  radius  and  ulna  backwards.  The  surgeon  thought  he 
had  reduced  the  dislocation  very  soon  after  the  accident.  On  the  fol- 
lowing day  he  found  the  dislocation  reproduced,  and  he  requested  me 
to  see  the  patient  with  him.  The  arm  was  then  much  swollen,  but  the 
character  of  the  dislocation  was  apparent.  By  moderate  extension, 
applied  while  the  arm  was  slightly  flexed,  and  continued  for  a  few 
seconds,  reduction  was  again  effected,  the  bones  returning  to  their 
places  with  a  distinct  sensation  ;  but  on  releasing  the  arm  the  disloca- 
tion was  immediately  reproduced.  These  attempts  to  reduce  and  re- 
tain in  place  the  dislocated  bones  were  repeated  several  times  during 
this  day,  and  on  subsequent  days,  but  to  no  purpose,  and  the  patient 
wa<«  dismissed  after  about  two  weeks  with  the  bones  unreduced. 

The  impossibility  of  retaining  the  bones  in  place,  and  the  existence 
of  an  occasional  crepitus  during  the  manipulation,  inclined  me  to  be- 
lieve at  the  time  that  the  dislocation  was  accompanied  with  a  fracture 
of  the  coronoid  process. 

Another  similar  case  has  since  presented  itself  in  a  child  nine  years 
old,  and  in  which  the  subsequent  examinations  not  only  demonstrated 
the  non-existence  of  a  fracture,  but  also  rendered  doubtful  the  justness 
of  the  conclusions  which  I  had  drawn  in  the  case  just  related. 

This  lad  fell,  November  4, 1856,and  his  parents  immediately  brought 
him  to  me;  but  as  he  lived  many  miles  from  town,  I  did  not  see  him 
until  eighteen  hours  after  the  injury  was  received.  I  found  the  arm 
much  swollen,  slightly  flexed,  and  pronated.  Flexion  and  extension 
of  the  arm  were  very  painful,  the  pain  being  referred  chiefly  to  the 
front  of  the  joint,  near  the  situation  of  the  coronoid  process ;  and  at 
this  point  also  tliere  was  a  discoloration  of  the  size  of  a  twenty-five 
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cent  piece.  Flexing  the  forearm  moderately  upon  the  arra  and  making 
extension,  the  bones  carae  readily  into  place,  but  without  w?nsat!on  of 
any  kind, either  a  snap  or  a  crepitus.  That  the  bones  had  now  resumed 
their  possitiouj  however^  I  niailc  certiiin  by  a  very  cai'etul  examiuatioa 
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with  the  hand  and  f>y  measure^nient,  yet  they  would  not  remain  in  place 
one  moment  wht^ti  the  extensicjn  wtvs  discontinued.  The  reiluctinn  was 
made  several  times^  and  eonstaiitly  with  the  game  result.  We  then 
applied  a  right -an  filled  splint  to  the  arm,  having  tirst  reduced  the  boues*, 
and  thus  were  ahle  to  retain  them  in  position.  I  believed  tliat  the 
coronoid  process  was  broken,  and  so  informed  the  surgeon  to  wboee 
care  the  boy  w^as  relurne<h 

Five  months  after,  he  was  brought  again  to  me,  and  I  then  found 
that  the  radius  and  ulna  had  been  kept  in  place;  the  motions  of  the 
joint  w^ere  jxTfect,  and  if  the  coronoid  process  had  ever  been  broken  it 
was  now^  agaiti  in  its  natural  position*  and  with  every  structure  alxjut  it 
in  a  condition  as  complete  as  it  was  before  the  atn^'ident.  For  myself, 
I  do  not  believe  tliat  so  perfect  a  union  of  this  process  can  liappen  ;  at 
least  in  a  ease  where,  as  must  have  been  the  fact  in  this  example,  the  sep- 
aration and  displacement  of  the  process  are  sut^h  that  it  no  longer  ofters 
an  obstacle  to  tlie  dislocation  tif  the  ulna  backwards  and  upwards. 

Malgaigne  thinks  that  the  fracture  is  more  fretpient  than  the  small 
number  of  reported  examjilts  would  lead  us  in  suppose,  especially  be- 
cause  he  htts  noticc'tl  how  often  the  summit  of  the  pr(K't«s  is  broken  otf, 
when  dislocation  of  the  ra<lius  and  ulna  back  wards  is  produced  artifi- 
cial ly  on  the  dead  sulyect.  In  three  or  four  cases,  also,  of  dislocationa, 
of  these  bones  backwards  and  iawardsj  wliich  had  c*jme  under  his  notic 
he  was  unable  to  feel  this  proeess,and  he  thcrcftire  thought  it  probable^ 
that  it  was  l>roken  otK  Other  surgeons  hnve  tliought,  also,  that  it  Wiis 
a  not  infrc*t|uent  accident;  and  they  liave  constantly  made  use  of  tln.^ 
supposition  to  exj^lain  those  aises  iu  whieh  the  radius  and  ulna  having 
been  dislocated  backwards,  would  not  ailerwarfl  remain  in  place  wdien 
well  reduced.  Fcrgusson  has  indeed  made  the  extraorilinary  statement 
in  relation  to  disloaxtioiis  of  the  radius  and  ulna  backwards  geuenilly^ 
that  in  these  cases  *'the  coronoid  prw^ess  will  probably  be  luTikeo.'^ 

Butj  in  my  opinion,  these  fmctures  are  exceedingly  rare;  and  I  think 
these  gentlemen  nec<l  to  have  furnished  some  more  conclusive  evidenc 
of  the  correctuess  of  their  0|>inions  than  can  be  tbuml  in  their  writiugS|? 
or  in  the  writings  of  any  other  surgeons  which  I  have  seen* 

Malgaigne  mentions  thj'ce  reported  examples,  namely  i  one  publish^ 
by  Combes  BnissiiixJ,  an  Italian  surgeon,  in  1811,  whieh  Bnis.sard  San 
only  after  a  lapse  of  three  months  ;  one  seen  by  I'ennoek,and  publishet 
in  the  Lancet  in  1828,  the  patient  then  being  sixty  years  old,  mid  the 
accident  having  occurred  when  he  was  a  young  niaD ;  the  third  was 
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seen  by  Sir  Astley  Cooper,  several  months  after  the  accident,  and  is 
reported  by  himself  in  his  excellent  treatise  on  Fractures  and  Disloca- 
tions. Sajrs  Sir  Astley :  "  It  was  thought,  at  the  consultation  which 
was  held  about  him  in  London,  that  the  coronoid  process  was  detached 
from  the  ulna."  This  was  the  only  living  example  seen  by  Sir  Astley 
in  his  long  and  immensely  varied  surgical  practice ;  and  even  here  we 
cannot  fail  to  notice  the  apparent  reserve  with  which  he  expresses 
his  opinion — "  It  was  thought  at  the  consultation." 

To  these  examples  our  own  researches  have  added  a  few  others. 

Dorsey  says  that  Dr.  Physick  once  saw  a  fracture  of  the  coronoid 
process.  The  symptoms  resembled  a  luxation  of  the  forearm  back- 
wards, "  except  that  when  the  reduction  was  effected,  the  dislocation 
was  repeated,  and  by  careful  examination,  crepitation  was  discovered. 
The  forearm  was  kept  flexed  at  a  right  angle  with  the  humerus.  The 
tendency  of  the  brachialis  internus  to  draw  up  the  superior  fragment 
was  counteracted  in  some  measure  by  the  pressure  of  the  roller  above 
the  elbow.  A  perfect  cure  was  readily  obtained."'  In  1830,  Dr.  Wil- 
liam M.  Fahnestock  reported  a  case  occurring  in  a  boy,  who,  having 
fallen  from  a  haymow,  received  the  whole  weight  of  his  body  "on  the 
back  part  of  the  palm  of  the  left;  hand,"  while  the  arm  was  extended 
forwards.  It  seemed  to  be  a  dislocation  of  the  forearm  backwards, 
but  when  reduced  it  was  again  immediately  displaced,  with  an  evident 
crepitus.  The  arm  was  secured  in  the  angular  splint  of  Dr.  Physick 
and  "recovered  very  speedily."'  Dr.  Couper,  of  the  Glasgow  Infirm- 
ary, also  has  reported  a  dislocation  of  the  forearm  backwards  and  out- 
wards, occurring  in  a  young  man  aged  seventeen,  and  which  he  thinks 
was  accompanied  with  this  fracture.  The  dislocation  was  easily  re- 
duced, but  returned  again  immediately  on  ceasing  the  extension.  The 
fragment  was  not  felt,  nor  does  he  speak  of  crepitus ;  the  existence  of 
the  fracture  being  inferred  from  the  fact  that  the  bones  would  not  re- 
main in  place  without  help.  The  forearm  was  placed  across  the  chest, 
with  the  fingers  pointing  toward  the  opposite  shoulder,  and  secured  in 
this  position  with  splints  and  a  bandage.  At  the  end  of  four  weeks 
anion  had  taken  place,  with  only  slight  deformity,  although  with  some 
stifiness  of  the  joint. 

In  relation  to  this  example,  the  editor  remarks  that  the  symptoms 
were  not  to  his  mind  conclusive  in  determining  the  existence  of  a  frac- 
ture of  the  coronoid  process,  and  he  inclines  to  the  belief  that  it  was 
rather  an  oblique  fracture  of  the  lower  extremity  of  the  humerus. 
"  In  cases  like  these,"  he  adds,  "  where  very  rare  accidents  are  sus- 
pected, we  think  that  unless  the  diagnosis  is  clear,  the  leaning  should 
always  be  the  other  way  :  we  mean  that,  casteris  paribus,  the  symptoms 
should  rather  be  referred  to  the  common  than  the  extraordinary  injury. 
The  contrary  practice  introduces  a  dangerous  laxity  in  diagnosis."^ 

Dr.  Duer,  of  Philadelphia,  has  reported  a  case  which  occurred  in  a 

•  IK>r§ey,  Elements  of  Surgery,  vol.  i,  p.  152.     Philadelphia,  1813. 

•  Fahnestock,  Amer.  Journ.  Med.  Sci.,  vol.  vi,  p.  267. 

•  Couper,  Lond.  Med.-Chir  Rev.,  new  ser.,  vol.  xi,  p.  609. 
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boy  six  years  old,  and  in  wln*?h  lie  felt  and  moved  the  fragment  witli 
hiss  fingers.  It  was  complimted  with  a  dislocation,  whieli  remains  un- 
reduced. This  aise  was  last  seen  about  seven  weeks  after  the  a<!cideiit.* 
If  at  a  later  period  we  could  be  i>eriuitte<l  to  examine  the  patient,  it  is 
probal>le  that  the  diajj^nosis  might  be  rendered  certain. 

In  tlie  American  Mcdlcul  Monthly  (ov  October,  1855,  also,  I  find  the 
report  of  a  trial  for  rnalpraetice,  in  which  a  lad  nine  years  old  received 
some  injury  about  the  elbow-joint  which  resulted  in  a  mainnng.  The 
defendaut  claimed  tliat  there  bad  been  a  dislomtion  of  the  forearm 
backwards,  acc^ompanied  either  with  a  fracture  of  the  trochlea  of  the 
humerus,  or  of  the  coronnid  proi-Os-^  of  the  ulna. 

Dr.  Crosby,  of  Dartmouth  Colle^^e,  testified  that  ho  had  never  met 
with  a  fracture  of  this  process,  yet  he  would  not  say  that  it  did  not 
exist  in  this  Ciise.  ITe  was  not  able  to  decide  positively.  Dr.  Peaslee, 
of  the  same  college^  thought  it  altogether  prolKiljle  that  it  \mu\  been 
broken,  and  Dr.  Sjuiukling  was  of  the  opinion  fully  that  it  had  been 
broken. 

The  jury  did  not  agree,  aod  a  nonsuit  was  finally  allowed  by  the 
court. 

The  defendant,  in  his  report  of  the  triid,  seems  to  me  to  have  justly 
complaim^l  that  Mr.  Fergussou  has  said,  tliat  in  a  dislocation  of  ihe 
forearm  backwards  **  tlu^  coronoid  proet*ss  will  probably  be  broken.'* 
This  w'as  urged  in  the  trial  by  the  plaintiflPs  counsel  a*5  contradicting 
the  medical  testimony,  aud  as  evidence  of  a  conspiracy  on  the  part  of 
the  flurgcons  to  defeat  the  ends  of  justiw  ;  since  they  constantly  affirmed 
that  tlie  accident  was  so  rare  as  not  to  have  been  reasonablv  expeete<l, 
and  that  a  faibirc  to  look  for  or  to  discover  it  did  not  imply  a  lack  of 
ordinary*  skill  or  eare.- 

Says  Mr.  Liston:  **The  coronoid  process  is  occasionally  pulled  or 
pushed  oflf  from  the  shaft,  more  espeeially  in  young  subjects.  I  saw  a 
t*ase  of  it  lately,  in  which  the  injury  arose  in  consequent  of  the  pa- 
tient, a  boy  of  eight  years,  having  hung  for  a  long  time  from  the  top 
of  a  wall  by  one  hand,  afraid  to  drup  down  ;■ '^  after  whom  Miller. 
Eriehsen,  Skey,  Lonsdale,  and  nif>st  of  the  Scotch  and  English  sur* 
geons  have  repeated  the  jissertion  that  this  process?  may  be  broken  in 
this  manner  by  the  action  of  the  braebialis  anticus  alone,  yet  no  ime 
of  ibeui  has  to  this  day  seen  anotlier  example. 

The  explanation  of  the  accident  in  tlie  ease  of  the  boy,  j^iven  by 
Liston,  im|»lies  two  aniit(Hnical  errors:  fii'st,  tliat  tlie  coronoid  process 
IB  an  epiphysis  during  childhood  ;  and  second,  that  the  bmchialifi  anti- 
cue  18  inserted  upon  its  sutnmit.  The  coronoid  pnx*ess  is  never  an 
epiphysis,  but  is  formed  from  a  common  point  of  ossification  with  the 
shaft ;  the  olecranon  process  and  tlie  lower  extremity  of  the  ulna  having 
also  separate  points  of  ossification  :  the  olecranon  bee^^ming  united  to 
the  shafV  at  the  sixttn^ath  year,  ami  the  lower  epiphysis  at  the  tw^entietlu 
Moreover,  the  brachial  is  anticus  has  its  insertion  at  the  base  of  the 

^  Duer,  Amcr.  Joarti.  Med.  Scl,  Oct.  18(j3,  p,  390. 

*  Op.  cit.,  vol.  Wf  p.  839.  3  Liston,  Practical  Surgery,  p.  55. 
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process  and  partly  upon  the  body  of  the  ulna,  but  in  no  part  upon  its 
summit ;  indeed,  the  process  seems  rather  to  be  intended  as  a  pulley 
over  which  the  brachialis  anticus  may  play ;  resembling 
also  somewhat,  in  its  function,  the  patella ;  serving  to 
protect  the  joint  and  perhaps  the  muscle  itself  from  be- 
coming compressed  in  the  motions  of  the  joint.  Cer- 
tainly it  could  never  have  been  broken  by  the  action  of 
this  muscle,  and  the  case  mentioned  by  Mr.  Listen 
must  find  some  other  explanation.  It  may  have  been  a 
rupture  of  the  brachialis  anticus  itself,  or  of  the  biceps, 
or  possibly  a  forward  luxation  of  the  head  of  the  radius. 
^Either  of  these  suppasitions  is  more  rational  than  the 
statement  made  by  Mr.  Liston,  because  either  one  of 
them  is  possible,  while  his  supposition  is  impossible. 

I  have  already  quoted  Dr.  Hodges  as  saying  that  he 
had  found  the  coronoid  process  broken  off  three  times 
in  connection  with  longitudinal  fractures  of  the  head  of 
the  radius. 

These,  if  I  except  my  own,  constitute  all  of  the  sup- 
posed examples  seen  in  the  living  subject,  of  which  I 
find  any  record ;  twelve  in  all. 

It  is  true,  however,  that  at  least  two  other  cases  have 
been  reported  to  me  by  letter,  of  which  the  writers  speak 
with  great  confidence,  and  the  authenticity  of  which  I 
am  unable  to  dispute;  but  in  neither  case  is  the  testimony 
to  me  satisfactory,  and  as  they  are  not  upon  record,  I 
shall  be  excused  from  discussing  their  merits. 

The  two  first  of  the  twelve  above  enumerated,  were 
not  entirely  satisfactory  to  Malgaigne;  the  third  is  spoken  of  cautiously 
by  Sir  Astley  Cooper,  as  if  it  needed,  in  addition  to  his  own  great  name, 
the  indorsement  of  the  "  London  council."  Dorsey  reports  his  case  upon 
hearsay,  and  the  result  is  quite  too  satisfactory  to  give  it  much  claim  to 
credibility.  Fahnestock's  case  is  to  our  mind  far  from  being  fully 
proven.  Couper's  case  is  doubted  by  Dr.  Johnson ;  and  the  New  Hamp- 
shire case  was  not  made  out  satisfactorily  to  either  the  iury  or  the  medi- 
cal men.  Liston's  case  was  simply  impossible.  Duer  s  case  could  have 
been  better  verified  at  a  later  period.  Having  never  se(fn  a  report  of  the 
three  cases  referred  to  by  Dr.  Hodges,  I  am  unable  to  form  any  opinion 
as  to  their  claims.  His  well-known  reputation,  however,  disposes  me 
to  accept  of  them  as  authentic. 

Certainly  it  is  not  upon  such  testimony  as  this  that  we  can  rely  to 
sustain  Mr.  Fergusson's  opinion  that  this  fracture  is  likely  to  occur  in 
all  dislocations  of  the  forearm  backwards,  or  of  Malgaigne's  conjecture 
that  it  is  of  more  frequent  occurrence  than  the  published  cases  would 
seem  to  show.  Nor  will  it  be  regarded  as  conclusive,  that  the  beak  of 
the  process  is  often  found  broken  after  luxations  made  upon  the  sub- 
ject ;  since  between  luxations  thus  produced  and  luxations  occurring  in 
the  living  subject  there  exists  this  important  difference,  that  in  the  case 
of  the  latter,  muscular  action  is  the  principal  agent  in  the  production 


Ulna,  with  epiphy- 
ses.   (From  Gray.) 
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of  the  dislociitionj  while  in  the  former  it  is  the  external  force  alone 
which  drives  the  booe  from  its  socket. 

The  iartj  therefore,  that  so  few  teases  have  ever  been  rej)ort4?ci,  and 
that  most  of  these  are  far  from  having  been  elearly  made  out,  remainfl 
presumptive  evidence  that  the  actual  cases  are  exceedingly  rare;  but  if 
to  this  we  add  such  negative  evidence  as  is  fur^i^5hetl  by  actual  dissec- 
tions, and  by  exaniinatioii.s  of  the  pa tlio logical  cabinets  of  the  world, 
we  think  the  testimony  is  almost  conclusive. 

Only  foor  specimens  have  Ijeen  mentioned  by  any  of  the  snrgical 
writers  known  to  inc.  Sir  Astley  Cooper  says  that  a  person  was  brout;jht 
to  the  dissect inf;:-room  at  8t.  Thomases?  Hospital,  who  had  bc*cn  the  sub* 
ject  of  ttu*s  accident.  **  The  coronoid  procjess,  which  had  been  broken 
off  within  the  joint,  had  united  by  a  ligament  otdy,  so  a*^  to  move 
readily  upon  the  ulna,  and  thus  alter  the  sigmoid  c^ivity  of  the  ulna 
so  much  as  to  allow  in  extension  that  bone  to  glide  backwards  u|)on 
the  condyles  of  the  humerus/***  Mr,  Bransby  Cooper  adds  in  a  note 
that  the  external  condyle  of  the  humerus  was  also  broken  and  united 
by  ligament. 

Samuel  Cooper  describes,  rather  obscurely,  a  spe<:*iraen  contained  In 
the  University  College  Museum,  "in  which  the  iilua  is  broken  at  the 
elbow,  the  posterif)r  frat;;ment  fieing  displacetl  backwards  by  the  action 
of  the  triceps;  the  coronoid  process  is  broken  off;  the  upper  head  of 
the  radius  is  also  dislocated  from  the  lesser  sigmoid  eav^ity  of  the  ulna, 
and  drawn  upwards  by  the  action  of  the  biceps.  In  this  complicated 
aocideut,  the  ulna  is  broken  in  two  places/* 

Malgaigne  says  that  Velpeau  has  also  established  by  an  aut4:)|>sy  the 
existeuee  of  a  fracture  of  the  coronoid  apophysis,  but  without  having 
given  any  iurther  particulars  in  relation  to  the  csise. 

In  addition  to  these  exam})his,  Dr.  Churh^  Gibson,  of  Richmond,  Va., 
has  stated  to  me,  by  letter,  that  he  has  in  his  possession  a  &|>ecinien  of 
this  fracture,  evidently  belonging  to  an  adult.  The  proct^ss  was  broken 
transversely  near  its  extremity,  and  has  united  again  <|uite  closely  and 
without  any  displacement,  and  without  ensheathing  ciillus. 

We  must  suhjeot  these  siiecinicns  to  analysis  also.  The  first  two 
were  complicated  with  other  fractures,  and  the  second,  especially,  si.^ms 
to  have  been  a  general  crushing  of  all  tlie  bones  conccrncHl  in  the  fiir- 
mation  of  the  elbow-joint;  neither  of  tliem  could  have  been  occasioned 
by  contractions  of  the  brachial  is  auticus,  while  only  tliat  one  described 
by  Sir  Astlcy  Cooper  could  have  been  the  result  of  a  dislocation  of  the 
foreiirm  l>ack wards.  Ot*  tlie  spet^imen  said  to  have  been  seen  by  Vel- 
peau, T  am  unable  to  speak  without  more  circumstantial  knowledge  of 
it^  condition*  Nor  can  I  speak  very  confidently  of  that  belonging  to 
my  distinguishetl  iViend,  Dr.  Gibson,  of  Virginia.  Notvvitlistanding 
the  respect  which  I  entertain  for  his  opinion,  I  ciin not  avoid  a  suspicion 
that  the  bone  wns  never  broken  at  all,  since  I  iind  it  more  easy  to  be- 
lieve that  he  is  dcceivetl  by  certain  appeamnees,  than  that  it  should 
have  united  by  bone  again,  and  so  perfectly  as  not  to  leave  any  line  of 
separation  or  degree  of  displacement.     Certainly  the  fracture  was  too 
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bigh  to  have  been  produced  by  the  action  of  the  muscle,  if  such  a  thing 
were  ever  possible ;  and  if  broken  by  a  dislocation,  which  must  have 
foroed  it  violently  from  its  position,  as  the  ulna  was  driven  upwards,  it 
is  to  me  incredible  that  it  should  ever  be  made  to  unite  again  so  per- 
fectly. 

We  are  therefore  left  as  before,  with  no  evidence  that  the  coronoid 
jfoeess  was  ever  broken  by  the  action  of  a  muscle,  and  with  only  one 
example  in  which  it  is  probable  that  a  fracture  occurred  as  a  conse- 
aoenoe  of  a  dislocation  of  the  radius  and  ulna  backwards.  '  If  then  it 
does  hap|)en  that  in  this  dislocation  it  is  pretty  often  found  difficult  or 
impossible  to  retain  the  bones  in  place  without  aid,  it  will  be  the  part 
of  pmdence  to  ascribe  this  troublesome  circumstance  to  some  more  com- 
mon accident  than  a  fracture  of  the  coronoid  process;  perhaps  to  a  frac- 
tare  of  some  portion  of  the  lower  end  of  the  humerus,  or  to  a  disrup- 
tion, more  or  less  complete,  of  the  tendons  of  the  biceps  and  brachialis 
anticas,  tc^ther  with  the  ligaments  which  surround  the  joint. 

(Since  writing  the  above  my  attention  has  been  called  to  a  review  by 
Zeis  of  a  paper  on  fractures  of  this  apophysis,  published  by  Lotzbeck, 
of  Munich,  in  1865.*  The  orFginal  paper  furnishes  five  cases,  to  which 
the  reviewer  has  added  four  more,  one  of  which,  Pennock's  case,  I  have 
ilready  spoken  of.  After  a  careful  reading  of  the  review,  I  fail  to 
find  conclusive  evidence  that  the  coronoid  process  was  broken  in  either 
case.  The  evidence  may  be,  indeed,  in  some  of  the  cases  probable, 
bat  never  conclusive,  since  other  explanations  of  the  phenomena  pre- 
sented than  those  which  are  here  offered,  would  prove  to  me  equally  satis- 

fiMltOTY.) 

Causes. — It  is  probable  that  this  process  will  be  sometimes  broken 
in  a  fall  upon  the  palm  of  the  hand;  the  force  of  the  blow  being  re- 
ceived directly  upon  the  lower  end  of  the  radius,  and,  through  its 
namerous  muscles  and  ligamentous  attachments,  being  indirectly  con- 
veyed to  the  ulna,  producing  a  violent  concussion  of  the  coronoid  pro- 
cess against  the  trochlea  of  the  humerus,  and  resulting  finally  in  a  frac- 
ture of  this  process  and  a  dislocation  of  both  bones  of  the  forearm  back- 
wards. The  gentleman  seen  by  Sir  Astley  had  fallen  upon  his  extended 
band  while  in  the  act  of  running.  Brassard's  patient  had  fallen  also 
upon  his  hand  with  his  arm  extended  in  front.  Peunock's  patient,  an 
old  man  of  sixty  years,  had  fallen  upon  the  palm  of  his  hand,  and 
Fahncstock's  fell  upon  the  "  back  of  the  palm."  In  no  other  case  is 
the  point  upon  which  the  blow  was  received  particularly  mentioned. 
In  two  of  the  examples  mentioned  by  Malgaigne  there  was  a  luxation 
of  the  forearm  backwards ;  such  was  also  the  fact  in  the  case  seen  by 
Fahnestock ;  in  Couper's  case  it  was  dislocated  backwards  and  out- 
wards, and  in  Sir  Astley's  case  I  infer  that  there  was  only  a  subluxa- 
tion of  the  ulna  backwards. 

We  know  of  no  other  causes,  therefore,  than  such  as  equally  tend  to 
produce  dislocations  at  the  elbow-joint,  unless  we  except  direct  crush- 
ing blows,  which  of  course  may  break  the  bones  at  any  point  upon 
which  the  force  happens  to  be  applied. 

1  Schmidt's  Jahrbuch  for  1S66,  vol.  139,  p.  134,  et  eeq. 
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Symptoms. — Partial  or  corapletc  displacement  oi  the  ulna,  or  of  the 
radiiLS  and  ulna  backwards,  ac*conipaiiietl  with  tlie  usual  signs  of  these 
luxations;  to  which  may  be  possibly  arldtsi  crepitus;  and  it  is  fair  to 
presume  that  in  some  example.^  the  fragment  carried  forwards  by  Ijeing 
driven  against  the  troehleaj  may  be  felt  displaced  and  movable  in  the 
bend  of  the  elbow*  Brassard  affirms  that  it  was  so  w^ith  the  patient 
whom  he  saw.  If  only  the  suramit  is  broken  off,  the  braehialts  anticiis 
couhl  have  no  influence  ujmui  it;  but  if  it  were  broken  fairly  through 
the  b:we,  it  might  be  di.^placed  slightly  in  the  dii'ection  of  the  action 
of  thin  muscle. 

The  symptoms,  however,  which  have  been  re^rded  as  most  diag- 
nostic, are  the  disposition  to  re-luxation  manifested  in  most  of  these 
examplcii  when  the  extension  has  been  <liseontinued;  and  especially  the 
fact  that  the  olecranon  was  particularly  prrmiinent  when  the  arm  was 
extended,  but  that  it  resumed  its  natural  position  when  tlie  arm  was 
flexetl  to  a  rii^ht  ans^le.  But  I  am  uiuil)lc  to  understand  how  either  of 
these  cireumstancei^  can  be  better  explainefl  upon  the  snp|x>sition  of  a 
fracture  of  tli is.  apophysis,  than  without  such  a  supposition*  If  the  re- 
duction of  both  bones  is  once  effected,  even  though  the  support  of  the 
eoronoid  process  is  completely  lost,  the  head  of  the  radius  ought  to 
prevent  a  re-luxation  unless  the  arm  is  disturbed  again;  nor  151  n  I 
understand  wliy,  wlicn  the  elbow  is  bent,  the  re-luxation  is  le?s  likely 
to  occur;  since,  although  in  this  position  the  humerus  bears  less  di- 
rectly upon  the  process,  the  difference  in  this  respect  must  be  very 
little,  for  in  wlialever  position  the  arm  is  platted,  so  long  as  the  nuHus 
retains  its  p<isition  the  ulna  f-annot  be  drawn  very  torcibly  against  the 
humerus;  while,  on  the  other  hand,  by  Hexing  the  arm  the  power  of 
tlie  biceiis  and  of  such  fibres  of  tlie  braclnalis  as  remain  attiichcnl  to  the 
ulna,  to  aid  in  the  maintenance  of  reduction,  is  t*ompletely  lost;  and 
at  the  same  moment  the  resisttmce,  and  consequent  power  of  tlie  tric3eiiis 
to  produce  the  luxation,  are  greatly  inere^scib 

In  short,  we  nuist  confes.s  that  we  are  here,  also,  notwithstanding 
the  confidence  with  which  v^Titers  have  spoken  of  the  signs  of  this  acci- 
dent, very  much  in  doubt;  nor  do  we  see  how  these  doubts  i^n  be  re- 
moved until  we  have  in  detail  tlie  synjptoms  of  at  least  otie  example^ 
the  iiidubi table  existence  of  which  has  been  subsequently  verified  by 
dissi-etion* 

Prof/nosis. — In  the  case  of  Cooper's  patient,  seen  several  months 
after  the  accident,  the  ulna  projectc*]  backwards  while  the  arm  wag  ex- 
tended, but  it  was  without  mueli  ditlrculty  dnnvn  forwai-ds  and  bent, 
and  then  the  deformity  disappeared.  He  tliought  that  during  exten- 
sion the  ulna  sli[>|x^l  back  behind  the  inner  condyle  of  the  humerus. 
Brassard's  patient,  seen  after  three*  months,  retained  the  power  of  pro- 
nation ami  supination,  with  also  extension,  but  flexion  uas  completely 
impossible,  the  forearjn  being  arrested  in  this  direi^tion  by  the  small, 
slightly  movable  fragment  of  Wine  in  front  of  the  elbow^joint,  and 
which  was  supposed  to  Ix^  the  pro(.*ess  itself,  Pennock's  old  man,  who 
had  met  with  the  accident  in  boyhood,  had  still  the  radius  luxated 
forwards  and  outwards,  and  the  olecranon  more  salient  backwards  than 
in  the  sound  arm.     Extension  and  flexion  were  nearly  but  not  quite 
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complete.  Fahnestock  informs  us  that  his  patient  "recovered  com- 
pletely," but  whether  without  deformity  or  maiming  we  are  not  told. 
Couper  says  the  bone  was  united  in  four  weeks,  and  that  only  a  slight 
deformity  and  a  little  stiffness  remained.  Physick's  patient  made  a 
perfect  recovery. 

Let  us  come  again  to  the  dissections.  Rejecting  the  doubtful  speci- 
men belonging  to  Dr.  Gibson,  we  have  an  exact  account  of  only  two, 
and,  indeed,  Sir  Astley  Cooper  alone  has  described  the  mode  of  union. 
Samuel  Cooper  says  that  in  the  case  of  the  University  College  speci- 
men the  radius  is  dislocated  forwards  and  upwards,  and  the  olecranon 
is  displaced  backwards,  but  he  does  not  say  whether  the  coronoid  pro- 
cess has  united,  nor  described  its  position;  but  Sir  Astley  informs  us 
that  in  the  example  seen  and  dissected  by  him  the  process  was  united 
by  ligament,  which  was  sufficiently  long  and  flexible  to  allow  the  frag- 
ment to  move  upwards  and  downwards  in  the  motions  of  flexion  and 
extension. 

In  the  absence  of  any  other  testimony,  we  may  be  allowed  to  express 
an  opinion  that  when  the  fracture  has  taken  place  across  the  summit  or 
above  the  insertion  of  the  brachialis  anticus,  nothing  but  a  ligamentous 
union  can  be  regarded  as  possible,  since  the  fragment  can  only  derive 
nourishment  from  a  few  untorn  fibres  of  the  capsule  and  perhaps  of 
the  internal  lateral  ligaments;,  and  although  it  may  not  be  displaced, 
it  cannot  have  the  advantage  of  impaction,  upon  which  alone,  I  sus- 
pect, a  fracture  of  the  neck  of  the  femur  within  the  capsule  must  rely 
for  a  bony  union,  if  it  ever  does  so  unite.  If,  however  the  fracture  has 
taken  place  at  the  base,  and  fortunately  it  has  not  become  much  dis- 
placed by  the  force  of  the  concussion  against  the  humerus,  it  does  not 
seem  to  me  so  impossible  that  under  favorable  circumstances  §  bony 
union  might  now  and  then  occur.  It  will  be  remembered  that  a  good 
portion  of  the  attachment  of  the  brachialis  anticus  is  still  below  the 
fracture,  and  the  remaining  fibres  are  not  therefore  very  likely  to  dis- 
place the  fragment,  especially  when  the  arm  is  sufficiently  flexed,  so  as 
to  properly  relax  this  muscle. 

It  will  be  of  small  importance,  however,  whether  the  union  is  bony 
or  ligamentous,  provided  only  there  is  not  great  displacement. 

Treatment. — Whatever  view  we  take  of  the  pathology  of  this  acci- 
dent, the  rational  mode  of  treatment  would  seem  to  consist  in  flexing 
the  arm  at  a  right  angle,  and  retaining  it  a  sufficient  length  of  time  in 
that  position ;  not  forgetting,  however,  the  danger  of  anchylosis  from 
long-continued  confinement  in  one  position. 

An  angular  splint  may  l>e  useful  in  preventing  motion  at  first,  but 
I  think  it  ought  not  to  be  continued  beyond  seven  or  ten  days  at  the 
most.  After  this,  a  simple  sling  is  all  that  can  be  necessary,  since 
from  this  period  some  motion  must  be  given  to  the  joint  if  we  would 
take  the  proper  precautions  to  prevent  stifliiess.  Sir  Astley  Cooper 
thought  the  limb  ought  to  be  kept  immovable  three  weeks,  and  Vel- 
peau  preferred  four ;  but  I  cannot  agree  with  them,  believing  that  the 
question  of  the  future  mobility  of  the  elbow-joint  is  vastly  more  impor- 
tant than  the  question  of  a  bony  or  ligamentous  union  between  the 
fragments.     Couper  says  that  he  adopted  in  the  treatment  o?  \3tkfe  oaafc 
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reported  by  hi  in,  extreme  flexioD;  but  both  Physick  and  Fahnestock 
plaoed  the  arm  at  right  angles,  aud  8ir  Astley  Cooper  has  reeora  mended 
the  same  jiosition.  The  latter  pf.>sition  has  always  the  advantage  in 
CBae  permanent  anehylosls  oecurs,  and  the  former  cannot  add  nmch  to 
the  chance  of  complete  replacement  of  the  fragment. 

Bandages  are  only  serviceable  to  retain  the  splint  in  place,  and  they 
may  be  thrown  a^ide  as  soon  as  the  splint  is  removed* 


1  3.  Fractures  of  the  Olecranon  Process. 

Causes. — My  records  furnish  me  with  accounts  of  only  fifteen  of  ( 
fractuh^s,  and,  so  far  as  I  have  been  able  to  aseertitin,  all  were 
sioned  by  falls  u[>on  the  elbow,  or  by  blows  inflicted  directly  upon  the 
part.  Mal^igne  has,  however,  been  able  to  collect  aca^uutB  of  six  ex- 
am  pics  of  fracture  of  the  olecranon,  produced,  as  is  affirmed,  by  the 
violent  action  of  the  triceps;  as  in  pushing  with  the  arm  slightly  Hcxed|j' 
in  throwing  a  ball,  in  plunging  into  the  water  with  the  arms  extende  " 
etc, ;  but  only  four  of  these  reported  examples  does  he  think  are  suf 
cicntly  authenticated  to  entitle  them  to  be  received  a;s  facts ;  nor  do 
think  it  possible  to  affirm  positively  that  in  any  instance,  where  the 
whole  proc*ess  is  broken  off,  the  triceiKs  alone  has  occasioned  thesepa 
tion.  For  example,  Capiomont  re(K)rts  the  case  of  a  cavalier,  wh<i 
being  intoxicated,  was  thrown  head  foremost  from  his  horse,  and,  strik^ 
ing  probably  upon  his  head,  was  found  to  have  broken  tJie  olecranon 
process.  We  do  not,  in  this  example,  see  evidence  alone  of  a  fureibli 
contraction  of  the  triceps,  but  also  of  violent  pressure  against  the  hai*<f 
and  in  the  direction  of  tlie  axis  of  the  forearm  toward  the  elljow-joint 
by  which  the  olecranon  prcwjess  might  have  been  so  thrown  forwar " 
against  the  fossa  of  the  humerus  as  to  anise  its  separation.  The  j^m€ 
explanation  might  apply  to  several  of  the  other  examples. 

Point  and  Diredirm  of  Fracture;  Di^placenicnf^  etc, — The  process  may"' 
be  broken  at  its  summit,  at  its  base,  or  intermediate  between  these  two 
extremes,  the  lust  of  whiclj  is  the  most  common. 

It  is  probable  tl»at  when  the  action  of  the  triceps  alone  has  pro<iuced 
the  fracture,  it  will  be  found  that  only  that  {^wirtion  which  receivi^  the 
insertion  of  the  triceps  has  been  broken  off,     Malgaigne,  who  has  beeu 
able  to  find  upon  record  only  two  cases  of  a  fracture  of  the  extreme^ 
end  of  the  proce®,  declares  that  they  were  both  occasioned  by  muscular' 
action. 

Fractures  of  the  middle  are  generally  transverse,  or  only  sHghtlyJ 
oblique,  oecurring  in  the  line  of  the  junction  of  the  epiphysis  with  th^ 
diajihysis. 

Fractures  through  the  base  are  generally  quite  oblique,  the  line  o( 
fracture  extending  trom  before  downwanls  and  backwards,  so  that  uot 
only  the  whole  of  the  process,  but  a  portion  of  the  back  of  the  shaft  isj 
carried  away;  and  this  accident  can  scarct^ly  happen,  except  by  a  bloi 
received  ui)on  the  lower  end  of  the  humerus,  directly  in  front  of  the 
procjess;  or,  what  would  amount  to  the  same  thing,  by  a  blow  from  be*. 
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hind,  received  upon  the  ulna  just  below  the  olecranon  process,  or  by 
wrenching  the  forearm  violently  back,  while  the  humerus  is  fixed. 

The  only  displacement  to  .which 
the   upper  fragment  seems   to  be  ^  ^^^'  "^• 

liable,  is  in  the  direction  of  the 
triceps ;  and  the  degree  of  this  dis- 
placement does  not  depend  so  much 
upon  the  point  at  which  the  fracture 
has  taken  place  as  upon  the  violence 
which  has  occasioned  it,  the  extent 
of  the  disruption  of  the  ligaments, 
aponeurasis  of  the  triceps  and  of  the 
capsule,  and  upon  whether,  since 
the  accident,  the  arm  has  been  flexed  Fractures  at  the  base. 

or  kept  extended. 

In  four  instances  I  have  found  distinct  crepitus  immediately  after 
the  fracture  had  occurred,  produced  by  only  moving  the  fragment 
laterally,  showing  plainly  that  little  or  no  displacement  had  taken  place. 
The  following  example  will  show  also  that  this  displacement  does  not 
always  happen  even  after  the  lapse  of  several  days,  and  where  no  sur- 
gical treatment  has  been  adopted. 

Samuel  Duckett,  set.  14,  fell  upon  the  point  of  the  elbow,  and  two 
days  after  was  admitted  to  the  Buffalo  Hospital  of  the  Sisters  of 
Charity.  The  elbow  was  then  much  swollen,  but  no  crepitus  could  be 
detectcil,  and  he  could  nearly  straighten  his  arm  by  the  action  of  the 
triceps.  On  the  sixth  day,  the  swelling  having  sufficiently  subsided, 
a  distinct  crepitus  was  discovered  when  the  olecranon  process  was 
seized  between  the  fingers  and  moved  laterally.  We  extended  the  arm 
immediately,  and  applied  a  long  gutta-percha  splint  to  the  whole  front 
of  the  arm  and  forearm,  securing  it  in  place  with  a  roller.  On  the 
eleventh  day,  five  days  after  the  first  dressing,  the  splint  was  taken  off 
and  its  angle  at  the  elbow-joint  slightly  changed ;  and  this  was  repeated 
every  day  until  the  twenty-second  from  the  time  of  the  accident.  The 
splint  was  then  finally  removed,  when  the  fragment  was  found  to  be 
united  without  any  perceptible  displacement,  and  the  motions  of  the 
joint  were  unimpaired. 

It  must  not  be  inferred,  however,  that  it  is  always  prudent  to  leave 
this  fracture  thus  unsupported,  since  it  has  occasionally  happened  that 
the  displacement,  which  did  not  exist  at  first,  has  taken  place  to  the 
extent  of  half  an  inch  or  more,  after  the  lapse  of  several  days.  Mr. 
£arle  mentions  a  case  in  which  the  separation  did  not  take  place  until 
the  sixth  day,  when  it  was  occasioned  by  the  patient's  attempting  to  tie 
his  neckcloth. 

Symptoms. — The  usual  signs  of  a  fracture  of  the  olecranon  process 
are,  when  the  fragments  are  not  separated,  crepitus,  discovered  especi- 
ally by  seizing  the  process  and  moving  it  laterally ;  or,  when  displace- 
ment has  actually  taken  place,,  the  crepitus  may  be  discovered  some- 
times by  extending  the  forearm,  and  pressing  the  upper  fragment 
downwards  until  it  is  made  to  touch  the  lower  fragment ;  the  existence 
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of  a  palpable  clepreg^ion  between  the  fragments,  partial  flexion  of  the 

forciinij*  and  total  inability,  on  the  part  of  the  patient,  to  straight4>n  it 
completely,  or  even  to  flex  the  arm  in  some  ease^.  If  the  fnigraentd 
do  not  separatej  gentle  flexion  and  extension  of  the  arm,  wliile  the 
finger  rests  upon  the  jirocess,  may  enable  ns  to  detect  the  fraeture. 

It  will  sometimes  happen  that,  owing  to  the  rapid  oe^^nrrence  of 
tnmefaf*tion,  the  evidences  of  a  fraeture  will  he  quite  etjuivo<'al ;  but, 
in  all  cases  where  a  severe  injury  has  been  inflicted  upon  the  point 
of  the  elbow,  it  will  be  well  to  suspend  judgment  until,  by  repeated 
examinations,  made  on  successive  days,  tlic  rjuestion  is  determined. 
Meanwliile,  the  arm  ouglit  to  be  kept  constantly  in  an  extended  posi- 
tion, as  if  a  fracture  was  known  to  exist. 

Prof/nosis^^ln  a  large  majority  of  eases  this  process  becomes  re- 
united to  the  shaft  by  ligament,  which  may  vary  in  length  from  a  line 
to  an  inch  or  more,  and  which  is  moi'e  or  les«  [jerfect  in  different  ea^es. 
Sometimes  it  is  composed  of  two  separate  bauds,  with  an  intermediate 
space,  or  the  ligament  may  have  several  holes  in  it;  at  other  times  it 
is  composetl  U\  part  of  l>one  and  in  jiart  of  fibrous  tissue ;  but  most 
frequently  it  is  a  single,  firm,  iibrous  eordj,  w^hose  breadth  and  thick- 
ness are  less  than  that  of  the  process  to  which  it  is  attached. 

If  the  fragments  are  maintained  in  |>erfect  apposition,  a  bony  union 
may  occur,  yet  it  is  not  invariably  found  to  have  taken  place,  even 
under  tlicBc  circumstances.  Malgaigne  thinks,  also,  he  has  se<»n  one 
case  in  which  there  was  neitlier  bone  nor  tibrotis  tissue  deposited  l>e- 
twecu  the  fragments.  This  was  an  ancient  fracture  at  the  base  of  the 
olecranon ;  the  superior  fragment  remain«*d  immovable  during  the 
flexion  and  extension  of  the  arm,  yet  it  could  be  moveil  easily  from 
side  to  side. 

In  my  own  cases  1  have  five  times  found  the  fragments  united 
without  any  apprc<'iablc  scjuiration,  and  have  jjrcsuuicd  that  tlte  union 
was  bony.  One  of  these  examt>les  1  have  already  mentione<l ;  the 
second  was  in  the  person  of  a  lady  aged  about  forty  years,  who,  having 
fallen  down  a  flight  of  steps  on  the  8th  of  S(?ptember,  1857,  sent  for 
me  immediately.  I  found  a  large  bloo<ly  tumor  (x>vering  tfie  elbow- 
joint,  hut  there  was  no  difficulty  in  detecting  a  fracture  of  the  ulecra- 
ntm  proLvss.  It  was  easily  mo\'ed  from  side  to  side,  and  this  motion 
was  ac(.*<mipanicd  with  a  distinct  crepitus.  During  the  (ir^t  w»^»k  rhe 
arm  was  only  laitl  u[>ou  a  [)il!ow,  but  as  it  was  found  to  Ix^eome  gnid- 
ually  more  flexed,  and  the  swelling  having  in  a  great  measure  subsided, 
tlie  arm  was  nearly,  but  not  quite,  straightened,  and  a  long  gnttii- 
pcrcha  splint  applied  to  the  palmar  surl'ace  of  the  fi>rearm  and  arm. 
The  fragments  uuited  in  alK)ut  twenty  or  tweiity'tive  days,  and  witht»ut 
separation^  so  far  as  coulil  be  disco vereil  in  a  very  carefid  examination. 

Tlie  til  in!  example  to  whk*h  I  have  refcrretl,  oc*-Hirrcd  in  a  btiy 
fijurtecn  years  old,  and  w^as  treate<l  by  Dr.  Benjamin  Smith,  of  Berk- 
shire, Mnssachusetts.  Sixty-nine  years  after,  he  being  theti  eighty- 
three  years  old,  I  found  the  ole<jranon  process  united  apparently  by 
bfuic,  but  U)  that  day  he  had  been  unable  to  straighten  the  arm  com- 
pletely, or  to  supine  it  freely. 
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Union  by  ligament. 


In  one  instance  I  found  the  fragment,  afler  the  lapse  of  one  year, 
united  by  a  ligament,  which  seemed  to  be  about 
one-quarter  of  an  inch  in  length,  and  the  arm  ap- 

Sared  to  be  in  all  respects  as  perfect  as  the  other. 
e  could  flex  and  extend  it  freely. 

In  the  two  following  examples,  also,  the  bond  of 
union  was  ligamentous : 

John  Carbony,  set.  18,  having  broken  the  olec- 
ranon, it  was  treated  with  a  straight  splint.  Nine 
years  afler,  I  found  the  process  united  by  a  ligament 
half  an  inch  in  length,  and  he  could  nearly,  but 
not  entirely,  straighten  the  arm.  In  all  other  re- 
spects the  functions  and  motions  of  the  arm  were 
perfect. 

A  lad,  set.  15,  was  brought  to  me  by  Dr.  Lau- 
derdale, a  very  excellent  surgeon  in  the  town  of 
Geneseo,  Livingston  Co.,  N.  Y.,  whose  olecranon 
process  had  been  broken  by  a  fall  six  months  before, 
and  at  the  same  time  the  head  of  the  radius  had 
been  dislocated  forwards.  I  found  the  radius  in 
place,  and  the  olecranon  process  united  by  a  ligament  about  half  an 
inch  in  length.  He  was  not  able  to  straighten  the  arm  completely, 
the  forearm  remaining  at  an  angle  of  45°  with  the  arm. 

Treatment — It  will  surprise  the  student  who  is  yet  unacquainted 
with  the  literature  of  our  science,  to  learn  that  in  relation  to  the  treat- 
ment of  a  fracture  of  the  olecranon  process,  a  wide  difference  of  opinion 
has  been  entertained  as  to  what  ought  to  be  the  position  of  the  arm 
and  the  forearm,  in  order  to  the  accomplishment  of  the  most  favorable 
results;  and  that,  while  some  insist  upon  the  straight  position  as  essen- 
tial to  success,  others  prefer  a  slightly  flexed  position,  and  still  others 
have  advocated  the  right-angled  position.  Thus  Hippocrates,  and 
nearly  all  of  the  earlier  surgeons,  down  to  a  period  so  late  ^  the  latter 
part  of  the  last  century,  directed  that  the  arm  should  be  placed  in  a 
position  of  semiflexion ;  Boyer,  Desault,  and,  afler  them,  most  of  the 
French  surgeons  of  our  own  day,  prefer  a  position  in  which  the  fore- 
arm is  very  slightly  bent  upon  the  arm ;  while  Sir  Astley  Cooper,  and 
a  large  majority  of  the  English  and  American  surgeons,  employ  com- 
plete or  extreme  extension. 

The  arguments  presented  by  the  advocates  and  antagonists  of  these 
various  plans  deserve  a  moment's  consideration. 

In  favor  of  the  position  of  semiflexion,  requiring  no  splints,  and,  in 
the  opinion  of  some  writers,  not  even  a  bandage,  but  only  a  sling  to 
support  the  forearm,  it  is  claimed  that  it  leaves  the  patient  at  liberty 
at  once  to  walk  about  and  to  move  the  elbow-joint  freely,  so  soon  at 
le&st  as  the  subsidence  of  the  swelling  and  pain  will  permit,  and  that  in 
this  way  the  danger  of  anchylosis  is  greatly  diminished;  that,  more- 
over, if  anchylosis  should  unfortunately  occur,  the  limb  is  in  a  much 
bietter  position  for  the  proper  performance  of  its  most  ordinary  func- 
tions than  if  it  were  extended.  Some  have  also  added  to  this  argu- 
ment a  statement  that  a  fibrous  union,  under  any  circumstances,  is  in- 
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evitable,  aud  that  it  is  a  mutter  of  little  consequence  whetlier  the 
ligament  thus  formed  ia  long  or  short,  since  in  either  condition  it  will 
be  equally  serviceable. 

In  reply  to  these  sitatcments,  it  may  be  said  briefly  that  they  are 
nearly  all  bused  upon  fal*^e  prenriBa^,  or  that  they  have  been  proven  in 
themselves  to  be  essentially  erroneous. 

Anchylosis  is  always  a  serious  event,  which  by  all  possible  means 
tlie  surgeon  will  seek  to  prevent^  but  jwsition  has  nothing  to  do  with 
determining  this  result;  when  it  does  occur,  it  may  usually  be  a^^Tibeti 
either  to  the  severity  and  coin  plications  of  the  original  injury,  to  the 
violence  of  the  const^pit'ut  inflanynation,  or  to  having  neglected,  at  a 
proper  period  and  with  sufficient  {Tei-scvemnce,  to  move  the  joint. 

That  a  fibrous  union  is  inevitable  under  any  circumstances,  has  been 
fully  proven  to  be  an  error;  and  it  has  been  equally  proven  that  the 
functions  of  the  arm  are  generally  impaired  in  proportion  to  the  Iej>gth 
of  tlie  uniting  medium. 

The  only  argument  which  remains,  and  which  really  possesses  any 
weight,  is,  that,  if  permanent  anchylosis  does  actually  oe(»ur,  the  arm, 
when  semillexei!,  is  in  a  Ijetter  position  ibr  the  performance  of  its  or- 
dinary functions;  and  this,  considered  as  an  argument  in  favor  of  the 
universal  or  even  general  adoption  of  the  flexed  jxvsition,  is  succ<?ssfully 
met  by  a  statement  of  the  infrcqucncy  of  permanent  anchylosis  after  m 
simple  fracture,  when  the  case  has  been  properly  treatc<l,  whether  by 
the  flexed  or  straight  position;  while,  if  the  limb  is  flexed,  a  maimingi 
as  a  result  of  the  great  length  of  the  intermediate  ligament,  is  almost 
inevitable. 

Yet  if,  in  any  case,  fi'om  the  gi'cat  severity  and  complications  of  the 
injury,  espef*ially  in  certain  examples  of  compound  and  conuninuieil 
fracture,  it  were  to  Iw?  reasonably  anticipati'tl  that  per  mane]  it  bony 
anchylosis  must  result,  or  even  where  the  prolmljilities  were  strongly 
that  way,  tlie  surgeon  mtglit  be  justified  in  selecting  for  the  limb,  at 
once,  the  position  of  scmiHcxion;  or  he  might  leave  the  arm  without 
a  splint,  and  at  liberty  to  dmw  up  spontaneously  and  gradually  to  this 
position,  as  it  is  always  very  prone  to  do. 

In  favor  tpf  motlerate,  but  not  complete  extension,  it  is  claimed  that 
it  is  less  fatiguing  tluni  the  latter  position,  while  it  accnniplislit'^  a  more 
exact  apposition  of  tlie  fragments,  if  they  happen  to  be  brought  actually 
into  contact. 

1  am  unable,  however^  to  understand  how  the  apposition  can  be  ren- 
dered less  exact  In'  con)  pi  etc  extension,  unless  l>y  this  is  meant  a  degree 
of  extension  beyiaid  that  which  is  natural,  and  which,  I  am  well  aware, 
is  |>ermittcd  to  the  elbow-joint  when  this  posterior  brace  is  broken  otT, 
It  would  certainly  derange  the  fragments  to  pla*  c  the  arm  in  this  ex- 
treme condition  of  extension — that  is,  in  a  condition  of  extension  ap- 
proaehijig  doi^al  flexion,  which  is  bt^yond  what  is  natural.  Indeed, 
perhaps  we  may  admit  that,  in  order  to  perfect  apposition,  the  exten- 
sion ought  to  he  less  by  one  or  tw^o  degrees  than  what  is  natural,  suflt- 
cient  to  ccmijiensate  for  the  tritling  amount  of  efl\ision  which  may  be 
presumed  to  have  occurre<l  in  the  olecranon  fossa,  and  wliich  would 
piievent  the  process  from  sinking  tigain  fairly  into  its  fosm. 
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As  to  its  being  less  fatiguing,  it  is  well  known  to  those  accustomed 
to  treat  fractures  of  the  thigh  by  permanent  extension  that  the  muscles 
rapidly  acquire  a  tolerance,  which  soon  dissipates  all  feeling  of  fatigue, 
and  that,  after  a  few  hours,  or  days  at  most,  the  patients  express  them- 
selves as  being  more  comfortable  in  this  position  than  in  the  flexed. 

Finally,  the  advocates  of  complete,  natural  extension  claim  that  in 
this  position  alone  is  the  triceps  most  perfectly  relaxed,  and  conse- 
quently the  most  important  indication,  namely,  the  descent  of  the  olec- 
ranon, most  fully  accomplished.  In  this  opinion  we  also  concur;  and 
regarding  all  other  considerations,  in  the  early  days  of  the  treatment, 
as  secondary  to  this  one,  we  unhesitatingly  declare  our  preference  for 
what  has  been  called  the  ''  position  of  complete  extension,"  as  opposed 
to  flexion,  semiflexion,  or  extreme  extension. 

It  only  remains  for  us  to  determine  by  what  means  the  limb  can  be 
best  maintained  in  the  extended  position,  and  the  olecranon  process 
most  easily  and  effectually  secured  in  place. 
•   For  this  purpose  a  variety  of  ingenious  plans  have  been  devised, 
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sir  Astlejr  Cooper's  method. 

such  as  the  compress  and  "  figure-of-8  "  bandage  of  Duverney,  without 
splints;  or  a  similar  bandage  employed  by  Desault,  with  the  addition 
of  a  long  splint  in  front;  the  circular  and  transverse  bandages  of  Sir 
Astley  Cooper,  with  lateral  tapes  to  draw  them  together,  to  which  also 
a  splint  was  added ;  and  many  other  modes  not  varying  essentially 
from  those  already  described,  but  nearly  all  of  which  are  liable  to  one 
serious  objection,  namely,  that  if  they  are  applied  with  sufficient  firm- 
ness to  hold  upon  the  fragment,  and  Boyer  says  they  "  ought  to  be 
drawn  very  tight,"  they  ligate  the  limb  so  completely  as  to  interrupt 
its  circulation,  and  expose  the  limb  greatly  to  the  hazards  of  swelling, 
ulceration,  and  even  gangrene.  How  else  is  it  possible  to  make  the 
bandage  effective  upon  a  small  fragment  of  bone,  scarcely  larger  than 
the  tendon  which  envelops  its  upper  end,  and  with  no  salient  points 
against  which  the  compress  or  the  roller  can  make  advantageous  pres- 
sure? If,  then,  these  accidents — swelling,  ulceration,  and  gangrene — 
Bfe  not  of  frequent  occurrence,  it  is  only  because  the  bandage  has  not 
been  generally  applied  "  very  tight,"  and  while  it  has  done  no  harm, 
it  has  as  plainly  done  no  good. 

The  dangers  to  which  I  allude  may  be  easily  avoided,  without  relax- 
ing the  security  afforded  by  the  comj)ress  and  bandage,  by  a  method 
which  is  very  simple,  and  the  value  of  which  I  have  already  suffi- 
ciently determined  by  my  own  practice. 

The  surgeon  will  prepare,  extemporaneously  always,  for  no  single 
pattern  will  fit  two  arms,  a  splint,  from  a  long  and  sound  wooden  shiu* 
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gle,  or  from  any  pieoe  of  thin,  light  board.  TJiis  must  be  long  enough 
to  reach  from  near  the  wrist-joint  to  within  three  or  four  inches  of  tlie 
shoulder,  and  of  a  width  equal  to  the  widest  part  of  the  limb.  Its 
width  must  bt*  uniform  througiiout,  except  that,  at  a  puint  correspond- 
ing t€  a  point  three  inches,  or  tliereabouts,  below  t!ie  top  of  the  olec- 
ranon process,  tliere  shall  be  a  notch  on  eacli  side,  or  a  slight  narrow- 
ing of  the  splint.   One  surface  of  the  splint  is  now  to  be  thickly  padded 
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The  author's  method. 

with  hair  or  cotton-batting,  so  as  to  fit  all  of  the  inequalities  of  the 
arnij  forearm^  and  elbow,  and  the  whole  covered  neatly  vvitti  a  piece  of 
cotton  cloth,  stitched  together  upon  the  back  of  the  splint.  Thus  pre- 
pare<l,  it  is  to  he  laid  upon  the  palmar  surfat^  of  the  limb,  and  a  roller 
is  to  be  applied,  commencing  at  the  hand  and  covering  the  splint,  by 
successive  circular  turns,  until  the  notch  is  reachetl,  from  which  point 
the  roller  is  to  pass  upwards  and  backwards  liehind  the  olecranon  pm- 
cess  and  down  again  to  the  same  point  on  the  opposite  side  of  the 
splint;  after  making  a  second  oblique  turn  above  the  olecranon,  to 
render  it  more  secure,  the  roller  may  begin  gradually  to  descentl,  eiu^h 
turn  lieing  less  oblique,  and  passing  through  the  same  notch,  until  the 
whole  of  I  he  back  of  the  eU)ow-jolut  is  covered.  This  conq)lete9  the 
adjustment  of  the  fi'agmeiits,  and  it  only  remains  to  carry  the  roller 
again  upwards,  by  circular  turns,  until  the  whole  arm  is  covered  hs 
high  as  the  top  of  the  splint. 

The  advantage  of  this  mode  of  dressing  must  be  apparent.  It 
leaves,  on  each  side  of  the  splint,  a  space  upon  which  neither  the 
splint  nor  bandage  can  make  pressure,  and  the  circuhuion  of  the  limb 
is,  therefore,  unend>nrrassed,  while  it  is  efpially  effective  in  retaining 
the  olecranon  in  jdaee,  and  much  less  liable  to  bet^ome  disarranged. 

Before  the  bandage  is  applied  almut  the  elbow^joint,  the  olecranoti 
must  be  drawn  dr>wn,  [is  well  as  it  can  be,  by  pressure  with  the  fingers^ 
and  a  conqjress  of  f(>Idcd  linen,  wetted  to  prevent  its  sliding,  nmst  be 
placed  partly  above  and  partly  ujhiu  tlie  process ;  at  the  same  lime, 
also,  caiv  must  be  taken  that  the  skin  is  not  folded  iu  beXween  tlie 
inigmentf^. 

When  the  fragments  are  not  much,  or  at  all  separated,  and  consetpently 
no  such  force  is  rerpiired  to  draw  down  the  upper  fragment,  a  splint 
may  be  employed,  constructed  like  that  recHinimended  by  Sir  Astley 
Cooper,  made  of  light  wmxl,  curved  to  tit  the  limb,  or  of  gutta-percha, 
felt,  or  sole-leather.     This  should  be  covered  with  a  flannel  or  cjotton 
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sack,  and  then  secured  in  place  by  a  roller.  The  sack  will  enable  the 
surgeon  to  stitch  the  roller  to  the  splint,  and  he  can  thus  employ  effect- 
ively the  oblique  and  figure-of-8  turns  about  the  elbow-joint.  The  im- 
movable dressings  are,  in  these  c&ses,  cumbrous,  liable  to  become  loose, 
and  they  increase  the  danger  of  anchylosis. 

The  dressing  ought,  no  doubt,  to  be  applied  immediately,  since,  if 
we  wait,  as  Boyer  seems  to  advise,  until  the  swelling  has  subsided,  it 
will  be  found  much  more  difficult  to  straighten  the  arm  completely 
than  it  would  have  been  at  first,  and  the  olecranon  process  will  be  more 
drawn  up  and  fixed  in  its  abnormal  position.  Something  will  be 
gained  by  these  means,  adopted  early,  even  if  the  bandage  cannot  be 
applied  tightly ;  and  moderate  bandaging  will  not  in  any  way  interfere 
with  the  proper  and  successful  treatment  of  the  inflammation.  We 
must  always  keep  in  mind,  however,  the  fact  that  the  fracture  being 
usually  the  result  of  a  direct  blow,  considerable  inflammation  and 
swelling  around  the  joint  are  about  to  follow  rapidly ;  and  on  each  suc- 
cessive day,  or  oflener  if  necessary,  the  bandages  must  be  examined 
carefully,  and  promptly  loosened  whenever  it  seems  to  be  necessary. 
For  this  purpose  it  is  better  not  to  uni'oll  the  bandages,  but  to  cut 
them  with  a  pair  of  scissors,  along  the  face  of  the  splint,  cutting  only 
a  small  portion  at  a  time,  and  as  they  draw  back,  stitch  them  together 
again  lightly ;  and  thus  proceed  until  the  whole  has  been  rendered 
sufficiently  loose. 

As  soon  as  the  inflammation  has  subsided,  and  as  early  sometimes 
as  the  fifth  or  seventh  day,  the  dressings  ought  to  be  removed  com- 
pletely ;  and  while  the  fingers  of  the  surgeon  sustain  the  process,  the 
elbow  ought  to  be  gently  and  slightly  flexed  and  extended  two  or  three 
times.  From  this  time  forward,  until  the  union  is  consummated,  this 
practice  should  be  continued  daily,  only  increasing  the  flexion  each 
time,  as  the  inflammation  and  pain  may  permit.  If  it  is  thought  best, 
at  length,  to  change  the  angle  of  the  arm,  and  to  flex  it  more  and  more, 
it  may  be  done  easily  by  substituting  a  very  thick  sheet  of  gutta-percha 
for  either  of  the  other  forms  of  dressing. 

Dieffenbach  has  several  times,  in  old  fractures  of  both  the  olecranon 
and  patella,  where  the  fragments  were  dragged  far  apart,  divided  the 
tendons,  so  as  to  be  able  to  bring  the  two  portions  together,  and,  by 
friction  of  them  one  upon  the  other,  has  endeavored  to  excite  such 
action  as  might  end  in  the  formation  of  a  shorter  and  a  firmer  bond  of 
union.  In  some  instances,  it  is  said,  considerable  benefit  was  obtained, 
after  all  other  means  had  failed ;  in  others,  the  result  was  negative. 
One  example  of  an  old  ununited  fracture  of  the  olecranon  is  mentioned, 
in  which  he  divided  the  tendon  of  the  triceps,  secured  the  upper  frag- 
ment in  place,  and  every  fourteen  days  rubbed  it  well  against  the  lower 
one;  in  three  months  "the  union  was  firm."^ 

The  practice,  not  without  its  hazards,  needs  further  observations  to 
determine  its  value. 

Recently  a  gentleman  called  upon  me  with  his  son,  aged  seven  years, 

>  Dieifenbacb,  American  Journal  of  Medical  Science,  vol.  xzix,  p.  478;  from 
CMper'8  Wochenschrift,  Oct.  2,  1841. 
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who  had  an  unreduced  disloc'atioii  of  the  radius  and  ulna  backward* 
of  nine  weeks*  standing.  Wliite  reducing  this  dislocation,  it  Ixjing 
neces&ary  to  flex  the  arm  forcibly,  the  epiphysis  con«titnting  the  o\eO' 
rannn  proctA^'?  gave  way,  and  became  separated  from  one-half  to  three* 
quarters  of  an  inch.  This  is  the  only  example  of  separation  of  tt" " 
epiphysis  which  has  come  to  my  knowledge.  I  have»  however,  twies 
shice  broken  the  olecranon  in  attempts  to  reduce  old  disloc»ations  of  the 
radiuB  and  ulna  backwards^  and  I  have  not  regretted  the  occurrence, 
since  it  enabled  mc  to  reduce  the  dislocations  without  cutting  the  iriccfjs. 


CHAPTER    XXIIL 

FRACTURES  OF  THE  RADIUS  AND  ULNA. 

Catmes. — In  a  large  majority  of  the  examples  of  this  fmeture  seea 
by  me,  which  have  been  of  such  a  character  as  to  warrant  an  attempt 
to  save  the  limbj  tlu^  accident  has  been  occnsione<l  by  a  fall  upon  the 
palm  of  the  liand  while  the  arra  wtis  extended  in  front  of  the  bmly. 
Yet  this  cause  is  not  so  constant  as  in  fractures  of  the  radius  alone, 
since  a  considerable  number  have  been  occasioned  by  direct  blows; 
and  if  we  were  to  add  to  this  estimate  all  of  those  bad  comiKtund  frac- 
tures wliich  have  demanded  immediate  amputation,  the  pro|Kirtion  of 
fraeturf^s  nccasioTied  by  direct  and  indirect  blows  miglit  be  found  to  be 
pretty  nearly  balantx'd. 

Point  of  FradurCj  Charader^  IVredion  of  Di^jlafynnent^  dc. — In  a 
record  of  sixty-three  fntctui-es  of  both  bones,  not  including  gunshot 
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fractures,  or  those  demanding  imrae<liate  ampiitation^  I  liave  fiiund  six 
broken  in  the  upfier  third,  twenty-five  in  the  mithlle  third, and  thirty- 
two  in  the  lower  third. 

In  one  case  the  ratlins  was  broken  threc-t|uarters  of  an  inch  above 
its  lower  end,  and  the  ulna  about  one  inch  below  the  coronoid  process. 
Four  of  tlie  fractures  belonging  to  the  lower  third  were  probably  epi- 
physcai  scparn lions, 

Forty-nine  were  simple,  eight  compound,  one  was  comminuted,  three 
both  compound  and  commiHuted,  one  complicated  with  a  fracture  of 
the  humerus,  and  one  with  a  partial  luxation  of  the  lower  end  of  the 
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mdtus.  With  three  exceptions,  all  of  these  more  serious  accidents 
were  arranged  among  fractures  of  the  lower  third,  and  generally  the 
bones  had  been  broken  near  the  wrist. 

Partial  fractures  have  been  frequently  observed,  but  having  treated 
of  these  accidents  fully  in  the  general  chapter  on  Incomplete  Fractures, 
I  shall  not  think  it  necessary  to  make  any  further  allusion  to  them  in 
this  place. 

JPrognoais. — Generally  these  bones  unite  in  from  twenty  to  thirty 
days;  but  I  have  seen  the  union  occasionally  delayed  considerably 
beyond  this  time,  and  this  delay  has  occurred  especially  in  the  case  of 
the  radius.  Thus,  in  three  cases  of  compound  and  comminuted  frac- 
ture, the  ulna  united  within  four  or  five  weeks,  while  the  radius  did 
not  unite  until  the  ninth  or  tenth  week.  Twice  in  simple  fractures 
the  ulna  has  united  in  the  usual  time,  but  the  radius  not  until  the 
sixteenth  week.  Once  the  ulna  has  united  promptly  and  the  radius 
Temained  ununited  at  the  end  of  two  years,  at  which  time  I  practiced 
resection  of  the  broken  ends  of  the  radius,  and  union  was  speedily 
established. 

On  the  other  hand,  I  have  once  seen  the  union  delayed  four  months 
in  the  case  of  the  ulna,  when  the  radius  had  united  in  the  usual  time; 
«tnd  in  one  example  of  com- 
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pound  fracture  both  bones  re- 
fused to  unite  until  after  the 
fifth  month. 

Thirty-three  of  the  whole 
number  have  united  without 
WLuy  appreciable  deformity,  and 
fifteen  are  known  to  have  left 
some  marked  defect,  while  two 
liave  resulted  finally  in  the  loss 
of  the  arm.  Of  the  remainder 
I  cannot  speak  })ositively. 

I  have  seen  the  fragments 
deviate  slightly  in  almost  every 
^lirection,  but  most  often  it  has 
been  noticed  that  the  deviation 
^was  to  the  radial  or  ulnar  sides. 
Thus,  in  three  examples,  two 
of  which  had  been  compound 
fractures,  the  bones  have  united 
in  such  a  position  as  that  from 
the  point  of  fracture  down- 
wards the  forearm  has  been 
deflected  to  the  ulnar  side,  and 
a  marked  projection  has  been 

left  at  the  seat  of  fracture  on  the  radial  side ;  while  in  two  examples, 
both  of  which  were  simple  fractures,  exactly  the  opposite  condition  has 
obtained,  the  lower  part  of  the  forearm  being  deflected  to  the  radial 
side. 

In  a  majority  of  cases  the  hand  has  been  left  with  some  tendency  to 


Fracture  in  the 
lower  third. 


Union  with  slight 
lateral  displacement. 
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pninution  ;  in  many  instances  this  tendency  was  very  slight  and  scarcely 
appreciable,  bat  in  otiiers  it  Ima  been  quite  marked,  so  t!iat  the  patient? 
have  been  whnlly  nnalvie  to  8upme  the  forearm  except  by  a  motion  of 
the  humerus  u\  its  .socket. 

From  wbat  has  been  said,  it  mn^i  be  fieen  that  tlie  prognosi.s  in  thes<* 
accidents  takes  the  widest  range ;  for  while  a  larger  proportion  than  in 
the  case  of  almost  any  other  of  the  lonji;  bones,  unite  without  any 
appreciable  deformity,  a  considerable  nnmber  delay  to  unite^  or  do  not 
unite  at  all,  and  some,  even  where  the  fracture  is  most  simple,  result 
in  the  complete  loss  of  the  limlx  1  am  not  now  speaking  of  those 
more  severe  accidents  in  which  the  limb  is  at  once  condemned  to  am- 
putation, and  which,  in  the  case  of  the  arm^  are  numerous;  but^  as 
I  have  already  nientioTied,  our  observations  here  apply  only  to  cases 
which  <j;ime  under  treatment  with  a  view  especially  to  the  fracture, 

1  shall  state  the  facts  more  fully,  and  then  perhaps  we  shall  think 
it  proper  to  inquire  why,  when,  as  a  rule,  the  treatment  is  found  to  be 
so  simple  and  successful,  ocx^a^ionally,  and  pretty  often  indeed,  it  re- 
sults so  disastrously, 

A  boy,  aged  about  ten  years,  fell  from  a  tree,  April  22,  1856,  frac- 
turing the  right  fijrearm  near  the  lower  end  of  the  middle  thiixl.  It 
wius  evident  tliat  he  had  fallen  upon  the  palm  of  his  hand,  as  the  lower 
fraguu^nts  were  inclined  backwards,  and  one  of  the  bones  had  been 
thrust  through  the  skin  on  the  front  of  the  arm. 

It  was  at  first  dressc^d  carefully  by  I)r,  Wilcox,  but  the  father  of  the 
lad,  on  the  following  day,  placet!  him  under  the  care  of  an  empiric. 

Six  days  after  tlie  fracture  occurred  I  was  called  to  see  him,  with 
sev'cral  other  gentlemen*  He  \vas  then  suffering  under  a  severe  attack 
of  tetanus  which  had  commenced  the  night  before*  His  arm  was  much 
swollen  5ind  very  painful.     He  died  the  same  evening. 

I  was  unable  to  learn  very  particularly  what  had  l>een  the  treat- 
ment since  tlie  patient  was  sec'u  by  ]>r.  Wilcox,  exce|it  that  llje  band- 
ages had  been  most  of  the  time  yery  tight,  and  that  the  empiric  had 
applied  stimulating  liniments,  the  boy  constantly  complaining  greatly 
of  the  pain.  I  found  tlie  arm  done  up  in  a  most  slovenly  manner  w^ith 
several  narrow  splints,  underlaid  with  loose  and  knotty  fragments  of 
cotton-batting. 

We  removed  all  of  these  immediately,  and  laid  the  arm  upon  a 
cushion  supported  by  a  board,  to  both  of  which  the  arm  wa.s  lightly 
secured  by  a  iew  turns  of  a  bandage;  cool  water  lotions  were  diligently 
applied,  and  cblorofbrm  administered  by  irdialation  ;  but  the  fatal  eveni 
was  delayed  only  a  few  hours. 

I  shall  not  stop  to  inquire  the  muse  of  a  result  so  unfortunate,  wherp 
the  treatment  has  l>ecn  so  palpably  unskilful, 

I  have  already  mentioned  one  case  of  gangrene  of  the  hand,  after 
a  fracture  of  the  lower  part  of  the  humerus,  Norris,  in  a  note  to  the 
American  edition  of  Linfonh  ^^^^fp^^^lh  nu^ntions  a  case  which  came 
under  his  observation  in  tlie  Pennsylvania  Hospital*  the  fracture  hav- 
ing taken  place  just  above  the  condyle-s  j  and  still  another  has  been 
relat^i  to  me  lately.  I  have  bmught  together  also  no  less  than  six 
cashes  of  gloughing  of  the  arm,  after  fracture  of  the  radius,  and  one  of 
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slonghing  from  tight  bandaging,  where  the  radius  was  supposed  to  be 
broken,  although  the  dissection  proves  that  it  was  not. 

Robert  Smith  says  that  similar  cases  have  been  recorded  in  the  Gu- 
xdte  Midicale.  To  these  I  shall  now  add  eight  examples  of  sloughing 
after  fracture  of  both  radius  and  ulna;  making  a  total  of  eighteen  cases 
in  the  upper  extremities,  in  addition  to  those  reported  in  the  Gazette 
Jfidicale,  an  exact  account  of  which  I  have  not  seen. 

John  McGrath,  eet.  9,  fell,  July  2, 1847,  from  a  ladder,  about  thirty 
feet  to  the  ground,  breaking  the  right  radius  and  ulna  in  their  middle 
thirds.  A  surgeon  was  in  attendance  about  four  or  five  hours  after 
the  accident  occurred.  He  then  reduced  the  fractures  and  applied  two 
broad  splints,  one  on  the  palmar  and  one  on  the  dorsal  surface  of  the 
forearm.  Whether  a  roller  was  first  applied  to  the  arm  or  not,  I  am 
unable  to  say.  The  splints  were  secured  in  place  by  a  roller  and  the 
ami  laid  in  a  sling. 

The  third  day  was  our  national  holiday,  and  the  patient  was  not 
visited.  Nor  was  he  seen  on  the  fourth  day,  not  being  found  at  home. 
On  the  fifth  day  the  surgeon  removed  the  bandages  and  found  the  arm 
gangrenous ;  and  within  an  hour  afterwards  I  was  requested  to  see  it 
also. 

I  found  him  lying  in  a  miserable  apartment,  with  his  right  arm 
resting  upon  a  pillow.  The  arm,  forearm,  and  hand  were  gangrenous 
through  their  whole  extent ;  and  the  skin  of  the  right  side,  on  the 
front  of  the  chest,  had  assumed  a  dusky  color,  the  extreme  margin  of 
which  was  indicated  by  an  abrupt  crescentic  line.  The  thumb  and 
fingers  were  black.  His  couutenance  was  bright  and  cheerful,  and  his 
mind  intelligent ;  pulse  75,  and  soft ;  tongue  clean.  He  had  slept  un- 
disturbed the  night  before,  and  he  had  all  along  felt  perfectly  well, 
except  that  he  had  a  slight  diarrhoea.  I  was  assured  by  the  surgeon, 
and  by  all  of  the  family,  that  the  bandages  had  not  been  applied 
tightly;  but  we  were  told  that  on  the  third  day  of  the  accident,  having 
been  locked  into  the  house  by  his  mother,  who  was  a  peddler,  he 
climbed  out  of  the  window,  and  that  during  all  of  that  and  most  of 
the  following  day  he  was  running  about  the  streets  firing  crackers, 
during  most  of  which  time  his  arm  was  removed  from  his  sling  and 
hanging  by  his  side.  On  the  morning  of  the  fourth  day  his  mother 
noticed  that  his  fingers  were  black,  but  she  thought  they  were  stained 
with  powder. 

We  ordered  him  to  take  one-quarter  of  a  grain  of  opium  every  four 
hours,  and  applied  a  yeast  poultice  to  the  arm.  On  the  seventh  day 
the  gangrene  was  still  extending,  and  the  pulse  was  124;  yet  he  con- 
tinued to  feel  well  and  to  eat  as  usual.  On  the  tenth  day  the  line  of 
demarcation  had  commenced  opposite  the  shoulder-joint ;  and  the  cres- 
centic discoloration  on  the  breast,  which  had  at  first  spread  rapidly 
until  it  covered  nearly  the  whole  upper  half  of  the  chest,  was  quite 
fisiint,  in  some  parts  almost  lost. 

In  a  few  days  more  he  was  removed  to  the  county  almshouse,  the 
separation  continuing  rapidly  to  take  place  until  the  arm  fell  off  at  the 
aiioalder-joint;  aft«r  which  he  made  a  good  recovery. 

A  child,  two  years  and  three  months  old,  had  fallen  from  a  chsAt 
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Upon  the  floor,  a  distance  of  about  two  feet.  A  German  physician 
being  called,  found,  as  he  belie ves^  a  fracture  of  both  booes  uf  the  left 
arm.  Tlie  fracture  was  near  the  middle.  He  immediately  applied  a 
roller-from  the  lingers  to  the  elbow,  and  over  this  three  narrow  splints 
made  of  the  wood  of  a  eigar-box.  One  of  the?*e  was  laid  upon  the 
palmar,  one  upon  the  dorsal,  and  one  upon  the  radial  bide  of  the  fore- 
arm, and  the  whole  were  bound  together  by  anotlier  i*oller-  From 
this  time  until  the  tenth  day  the  child  continued  to  play  about  on  the 
floor.  Ten  days  after  the  accident  ocenrre<l  the  dtxitor  noticed  that 
the  ulnar  side  of  the  little  finger  was  blue.  The  bandages  were  im- 
mediately removed,  and  were  never  again  applied  tiglitly. 

Three  or  four  days  aiter,  I  was  reque.sted  to  see  tlie  arm  with  the 
atten<ling  physician.  Tlie  gangrene  had  continued  to  extend,  involv- 
ing now  the  whole  of  the  little  finger  and  most  of  the  thumb.  There 
were  also  gangrenous  spots  over  the  hand  and  forearm,  extending  to 
within  one  ineli  from  the  elbow-joint;  these  spots  were  more  numerous 
in  front  aud  on  the  back  of  the  forearm,  and  seemed  to  eorresjKjnd  to 
the  pressure  of  tlie  splints.  The  hand  wa^i  iimeh  swollen,  and  also  the 
arm  above  tlie  line  of  the  gatigrene.  The  sloughs  had  already  poju- 
menced  to  be  thrown  uf!',  and  the  gangrene  was  unly  extending  in  a 
few  |)oints.  The  child  ap|>t»ared  well  and  ratlier  playful,  except  when 
the  arm  was  being  dressed.  1  ordered  a  yeast  poult iee,  and  a  aourish- 
ing  diet. 

I  have  since  learned  that  the  arm  and  a  large  portion  of  the  hand 
were  finally  saved. 

About  the  year  186r5,  as  near  as  I  can  remember,  a  lad  aged  about 
nine  yeiu's  was  brought  to  the  Long  Islantl  College  Hospital  Dlsi^eu* 
sary,  with  a  fracture  of  the  rail i us  and  ulna.  It  was  dressetl  by  the 
visiting  surgeon  with  splints  and  bandages.  He  did  not  return  to  the 
Dispensary  as  dircctetl  to  do,  and  on  the  thiixi  or  fcairth  day  portions 
of  the  nvm  aud  hand  were  found  in  a  gaugrenous  condition. 

In  March,  18G7,  1  wa^  consulted  by  the  parents  uf  D,  C,  of  Cfttta- 
rangus  Co.,  N*  Y.,  on  account  of  a  serious  distortion  of  the  hand  ajid 
forearm*  caused  by  sluughing,  splints  and  bandages  having  been  ap- 
plied l>y  her  surgroii  for  a  sufiposcd  fracture;  but  when  examineil  by 
nie  about  ten  weeks  after  the  accident,  there  was  no  eviilenec  that  the 
bnuL's  had  ever  beei»  broken.  Slie  complainefl  to  her  surgeon  that  the 
bandages  were  too  tight,  but*he  thought  otherwise,  and  they  were  not 
remuved  until  the  thin!  day,  when  the  gangrene  had  already  (nxuirred. 
The  child  was  five  yt/ars  old  at  the  time  of  the  accident, 

A  yoiuig  man,  tet.  20,  suifcrc<l  a  simple  fracture  of  the  right  radii 
and  ulna  March  14,  1874,  t>n  the  same  day  it  was  di-cHscd  with 
roller  next  to  the  skin  ruid  over  this  the  splints.  On  the  following 
day  the  fingers  were  black,  but  the  same  dressings  were  eoatiuued, 
and  they  were  not  removed  wmpletely  until  the  next  day.  He  was 
admitted  to  Bellevue  un  the  IGth,  and  by  courtesy  of  Dr  Goulev  I 
was  ijcrmitted  to  exatuine  the  arm  on  the  7th  of  April*  He  had  tfien 
lost  all  of  his  fingers,  except  a  portion  of  the  thumb,  and  there  was 
extensive  sloughing  and  su[>puration  along  the  forearm.  Hijs  condition 
was  very  critical   His  death  took  place  a  ifew  days  later.   It  is  worthy 
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of  remaric  that^  after  the  first  few  hours,  there  was  no  pain  in  the  arm 
although  the  dressings  had  not  been  removed.^ 

Alice  Thompson,  set.  60,  fell  upon  her  left  hand  in  March,  1870, 
causing  a  compound  fracture  of  the  radius  and  ulna,  about  three  inches 
above  the  wrist-joint.  She  went  at  once  to  one  of  the  New  York  City 
Dispensaries,  and  the  surgeon  dressed  the  arm  with  splints,  applying 
the  bandages  "  snugly."  Two  days  later  she  was  brought  to  one  of 
my  wards  at  Bellevue,  with  the  back  of  the  hand  and  most  of  the  fore- 
arm in  a  state  of  gangrene,  evidently  caused  by  the  banda^.  Seven 
or  eight  days  later  she  died  before  the  house  surgeon  could  reach  her, 
firom  a  secondary  haemorrhage. 

In  the  following  case  there  was  probably  no  fracture;  no  doubt 
coald  be  entertained,  therefore,  as  to  the  cause  of  the  gangrene. 

A  girl,  set.  5,  fell  upon  the  palm  of  her  hand  in  1866.  A  surgeon 
saw  her  within  one  hour,  put  on  two  wooden  splints,  with  cotton 
batting  laid  loosely  underneath,  securing  them  with  a  roller.  Half  an 
hour  after  it  was  dressed  the  fingers  were  blue,  and  the  pain  was  so 
great  that  the  surgeon  was  recalled.  On  his  arrival  he  said  it  was  not 
too  tight.  On  the  following  day  the  condition  was  the  same,  but  the 
snrgeon  refused  to  loosen  the  dressings.  Two  days  later  he  removed 
the  bandage,  and  found  a  slough  extending  nearly  the  whole  length  of 
the  palmar  surface  of  the  forearm.  Some  months  later  I  found  the  arm 
jtrai^ht,  but  the  hand  much  distorted  by  the  cicatrix. 

I  have  now  to  relate  a  case  in  which  sloughing  and  death  occurred 
as  the  consequence  of  a  tight  bandage,  the  patient  being  under  my 
own  charge. 

James  Brachcn,  set.  22,  was  admitted  to  ward  12,  Bellevue  Hos- 
pital, April  1,  1871,  with  a  fracture  of  the  letl  foreiirm,  near  its 
middle,  causetl  by  the  kick  of  a  horse  on  the  day  before.  On  the 
eaine  day  I  dressed  the  fracture  before  the  class  of  medical  students  in 
the  hospital,  using  a  palmar  and  dorsal  board  splint,  covered  and 
stuffed  with  cotton  batting,  according  to  my  usual  method ;  securing 
the  splints  with  a  roller,  including  the  hand  and  forearm.  The  arm 
n-as  then  placed  in  a  sling  and  he  was  sent  to  his  ward.  The  following 
day  l)eing  Sunday  I  did  not  visit  the  hospital.  On  Monday  I  inquired 
for  him,  and  learned  that  he  was  out  walking  in  the  yard.  Tuesday  I 
met  him,  returning  from  a  walk  in  the  yard,  just  as  I  was  leaving  the 
wanl.  He  was  apptirently  in  perfect  health,  but  as  I  stopped  him  a 
moment  to  look  at  his  arm  I  saw  that  the  hand  wjis  swollen  and 
purple.  The  dressings  were  immediately  removed,  and  the  patient 
place<l  in  bed.  There  were  upon  the  arm  two  spots  looking  like 
jMiperficial  sloughs.  He  was  sutfcring  no  pain.  The  gangrene  subse- 
quently cxtendeil  until  it  involved  a  large  portion  of  the  hand  and 
forearm,  and  on  the  eighteenth  day  after  the  receipt  of  the  injury  he 
died. 

I  will  submit  the  case  without  comment,  except  to  say  that  a  careful 
and  daily  observation  of  the  condition  of  the  liand,  and  a  prompt 
removal  or  loosening  of  the  drc^ssings  when  the  Imnd  first  showed 

*  Now  York  Jour.  Mod.,  June,  1874. 
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symptoms  of  arrest  of  oirt'iilatioiij  would  probably  have  prevented 
this  tlisastrou^s  result.  The  splints  and  bandages  were  ren»ovetJ  ilie 
first  time  I  saw  him  after  the  original  diTAsings  had  been  made,  but 
tliis  WJ18  too  late;  some  one  shoukl  have  seen  the  approach iiij^  elouii 
before  it  was  ready  to  biii-st. 

Stnith  also  says  that  he  has  seen  one  or  two  instances  of  nnortifica- 
tioii  produced  by  splints  applied  too  tip:htH%  and  previous  to  the  acces- 
sion of  tlic  swelling  after  fracture,  and  which  had  not  been  loosened  a^ 
the  swelling  iucrcased.* 

Mow  shall  we  explain  the  frequency  of  these  accidents  after  fracture, 
especially  rrf  the  forearm  ? 

Malgaigne,  speaking  of  faetures  of  both  bones  of  the  forearm*  re- 
marks that  **  wlicn  the  displacx^nient  is  considerable,  or  more  es[>eeially 
when  the  outward  violence  has  been  excessive,  we  frequently  see  follow 
a  very  intense  infln mmatory  swelling,  and  there  is  no  fracture  whicli 
complicates  itself  so  easily  with  gangrene  under  the  pressure  of  appt- 
ratus/^* 

Says  N^laton  :  '*  If  wc  make  choice  of  the  apparatus  of  J.  L.  Petit, 
it  is  necessary  that  it  shall  not  be  applied  too  tightly,  for,  as  Professor 
Roux  has  long  since  remarked,  fractures  of  the  forearm  are  thtjee 
which  furnisli  most  of  the  examples  of  gangrene  in  constHpienee  of  an 
arrest  cif  the  circulation.  This  is  easily  understood,  if  wc  < consider  on 
the  one  hand  the  superficial  position  of  the  two  principal  arteries  of 
the  forearm,  and  on  the  other  the  disposition  of  the  apparel,  which 
must  almost  iutullibly  compress  the  arteries  to  a  great  extent/'* 

I  do  not  think  that  this  accident  is  due  always  to  the  negligi*nce  of 
the  surgeon.  It  may  be  due  many  times  to  the  carelessness  of  the 
parents  or  of  the  patient  himself;  as  in  the  case  of  the  Ixw  who  came 
under  my  own  observation,  and  who  hist  hi^  arm  at  the  shouhler-joint. 
Sometimes  also  it  may  be  due  rather  to  the  severity  of  the  original 
injury,  which,  the  experience  of  every  surgeon  will  prove,  is  owasion- 
ally  competent  to  the  jiroduction  of  such  bad  results,  A  number  of 
unfortunate  circumstances  may  have  concurre<l,  such  as  a  severe  injury, 
especially  where  the  skin  has  remained  unbroken  and  the  clfusefi 
blood  has  had  no  o[>  port  unity  to  escape — the  broken  bone  may  have 
restetl  against  tlic  trunk  of  a  main  artery,  causing  an  arrest  of  its  circu- 
lation— the  constitution  may  be  impaired  by  previous  ill uess»  or  it  may 
be  suffering  under  the  shock  of  the  injury;  yet  that  it  may  be  and  too 
often  is  the  result  of  maltreatment,  on  the  part  of  the  surgeon,  is  un- 
deniable. It  is  proper,  however,  to  fliscriminate  between  the  resjion- 
sibility  which  attacln^'  to  the  surgeon  as  the  true  exponent  of  the  state 
of  his  art,  and  that  which  attaches  to  the  art  itself  as  taught  by  tbi? 
masters. 

The  old  surgeons  applietl  first  a  roller  to  the  hand  and  forearm,  and 
over  this  their  various  splints.  J.  L.  Petit  thought  he  had  made  a 
valuable  improvement  upon  this  simple  plan  in  laying  over  the  roller 
a  compress,  sup2>i:)rted  l>y  a  sj>lint,  designed  to  press  between  the  bones, 

»  8<»uth,  note  to  CheUna*^  Surg.,  vo\,  i,  p.  69* 
'  Mtilptijirnp,  Frhc.  et  Dislm^  ,  torn,  i^  |».  5S9. 
*  Kelwton,  Fiahologu?  ChirurgicAle,  fi.  7S6. 
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and  to  antagonize  thus  the  action  of  the  roller  in  drawing  the  frag- 
ments toward  each  other.  Duverney  believed  that  this  object  would 
be  best  accomplished  by  placing  the  pad  against  the  skin,  and  under  a 
circular  compress ;  while  Desault  declares  all  of  these  modes  inefficient, 
and  announces  a  method  which  he  regards  as  accomplishing  at  once 
and  completely  all  of  the  indications;  the  sole  peculiarity  of  which 
method  consists  in  placing  the  graduated  pads  against  the  skin,  and 
securing  them  in  place  by  a  roller.  Boyer  adopts  the  same  method 
without  any  modifications,  and  Mr.  Hind,  in  his  illustrations  of  frac- 
tures already  referred  to,  has  seen  fit  to  recommend  the  same,  at  least 
in  fractures  of  the  radius. 

It  is  quite  obvious  that  between  these  various  methods  there  remains 
very  little  if  anything  to  choose,  the  differences  being  too  trifling  and 
unessential  to  claim  serious  consideration.  Each  alike  is  inadequate 
to  accomplish  any  amount  of  useful  pressure  between  the  fragments; 
each  alike  is  calculated  to  bind  the  bones  one  against  the  other,  and 
each  alike  exposes  to  the  danger  of  ligation  and  of  gangrene. 

Says  M.  Dupuytren  :  "  The  practice  of  rolling  the  arm  before  the 
splints  are  applied,  whether  internal  or  external  to  the  pads  and  com- 
presses, is  eminently  mischievous;  and  instead  of  fulfilling,  directly 
counteracts,  the  indications  which  it  is  most  important  to  keep  in  view 
in  the  treatment  of  fractures  of  the  forearm." 

And  notwithstanding  the  same  sentiment  has  been  reiterated  by  Vel- 
peau,  Malgaigne,  N^laton,  Samuel  Cooper,  Bransby  Cooper,  Erichsen, 
Amesbury,  Gibson,  and  others,  yet  we  find  to-day  the  great  surgeon  of 
Heidelberg,  Chelius,  recommending  the  roller  to  be  applied  under  the 
nplints,  after  the  manner  of  Desault;  while  Liston,  Syme,  and  Fergus- 
son,  who  perhaps  represent  the  Edinburgh  school,  use  only  pasteboard 
splints  above  the  compresses,  over  which  is  immediately  applied  the 
roller;  a  practice  which  differs  very  little  from  that  recommended  by 
Desault,  and  is  equally  obnoxious  to  criticism. 

Among  the  American  surgeons,  I  believe,  the  advice  and  practice  of 
Dupuytren  have  received  almost  universal  assent,  only  that  we  have 
always  employed  splints  much  wider  than  those  recommended  by  this 
dbtinguished  surgeon.  I  cannot  therefore  agree  with  my  aciHimplished 
countryman.  Dr.  Reynell  Coates,  if  in  the  following  paragraph  he 
means  to  imply  that  American  surgeons  generally  adopt  Desault's  treat- 
ment. Such  at  least  is  not  my  experience.  "  It  would  be  wrong," 
says  Dr.  Coates,  "  not  to  bear  testimony,  on  every  possible  occasion, 
against  the  folly  so  universally  prevalent,  that  induces  surgeons  to 
apply  a  bandage  directly  to  the  forearm  before  applying  splints  in  in- 
juries of  this  character.  We  have  oft^n  asked  for  a  rational  explana- 
tion of  this  practice,  without  effect.  It  is  directly  at  war  with  the  ac- 
knowledged indications  in  the  coaptation  of  the  fragments,  and  when 
the  object  of  the  whole  apparatus  is  to  thrust  asunder  their  extremities, 
it  commences  by  binding  them  together.  Few  plans  in  surgery  are 
more  generally  followed;  none  can  be  more  absurd." 

Of  the  estimate  placed  upon  the  roller  by  M.  Mayor,  the  reader  will 
judge  by  a  reference  to  the  passage  which  I  shall  quote  further  on,  when 
I  shall  speak  of  the  value  of  the  interosseous  compres^ses. 
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Arnesbury  and  Bniosby  Cooper  u^e  no  rollers  at  all — not  cmhi 
secure  I  lie  sjiliiil.s  ia  place,  they  being  made  lost  to  the  Ibreann  by  strajis 
or  tapes, 

Mr.  Amesbury  and  Mr,  South  also  endeavor  to  give  to  their  Bplinta 
au  a|)prc>pnate  slm|>e,  by  buving  tlieni  cou&tructc?d  with  more  or  legs 
convexity.  It  tiiuj^t  be  notieal,  however,  that  the  practice  of  these  two 
geiitlcoieu  is  very  dissijTiikir,  for  while  Mr.  South  applies  the  convex 
surlsu^e  of  iiis  splint  to  the  interosseous  space,  Mr,  Amesbury  reverses 
this  plan,  and  applies  the  ctmcave  surface  dirwtly  to  the  skin. 

As  to  tlie  width  of  the  splints,  suj'geons  are  also  very  generally 
agreed,  at  the  present  liay,  tliat  they  ought  to  be  wider  than  the  arm, 
so  a^  to  prevent  the  roller  or  the  tapes  from  resting  against  it^  sides* 

I  do  not  intend  to  deny  i)ercuipt»irily,  and  without  C)ua I i flection,  the 
value  of  the  graduated  eoin[>resst's,  wliieh,  as  we  have  seen,  are  usually 
laid  aloup:  the  interosseous  sjiace  to  press  the  fragn»entJ5  ♦•isunder.  It  is 
necessary,  however,  to  cunlion  the  surgeon  against  their  injudicitms  m<e. 
M.  Nclaton  lius  well  remarked  of  the  apparel  employed  by  J.  L.  Petit, 
that  it  must  inevitably  compress,  to  a  great  extent,  the  arteries  of  the 
forearm;  and  the  remark  is  ajiplicablej  in  only  a  less  degree,  to  all  of 
those  ottier  plans  in  which  the  com|>ress  is  employed^  And  I  suspect 
that  U*  this  jiortion  of  tlie  dressing,  quite  as  much  as  to  any  other  cause, 
are  due  those  frightful  afcidents  of  which  we  have  already  sfKiken, 
The  arterie*s  arc  not  only  exp<3sed,  from  their  superficial  position^  to 
pressure  from  a  compress,  but,  in  addition  to  this,  it  will  lie  iiotioetl 
that  the  two  principal  arteries,  the  mdtal  and  the  ulnar,  are  situatacl 
upon  a  broad  and  tint  surface  of  bone,  along  wlnrh  this  |)rejssure  must 
operate  most  lulvantageonslv.  So  early  as  the  year  1833,  M.  Lenoir, 
in  his  inaugural  thesis  at  Paris,  eallt^l  attention  to  this  danger,  and 
from  time  to  time  surgeons  have  continued  to  advert  to  it,  but  they 
have  seldom  given  to  its  consideration  that  prominence  which  its  im- 
portance deserves. 

I  have  oliservpfl  anrdber  fact  in  this  t^onneetion :  when  this  comp 
is  extended  low  down  on  the  palmar  suHace,  within  an  inch  or  two 
the  wrist 'joint  J  it  soon  becomes  exe(*ssively  painful,  and  sometimes  even 
wholly  insup[>or table,  in  consequence  of  the  pressure  made  u|X)n  the 
median  nerve;  and  I  find  myself  always  obligcil  to  exercise  great  care 
in  tlie  adaptation  of  the  pads  at  this  point.  For  this  reason  atone,  I 
believe,  in  (use  of  a  frai^ttn^e  near  tlie  lj{isi3of  the  radius,  the  lower  frag- 
ment, if  it  were  thrown  toward  the  ubui,  could  not  be  i*etaiued  in  its 
plai-c  l»y  graduated  eiunprcsscs* 

In  short,  finding  tiiat  l>road  splints,  proj>erly  covered  and  padded , 
answer  very  well  to  erovvd  tlie  muscles  into  the  interosseous  space,  so 
far  as  it  is  prot>er  to  do  so,  and  U^lieving  that  this  mode  is  less  painfal 
and  less  dangertMis,  I  seldom  resort  to  graduated  coni|»resses,  nor  can  I 
api^rceiate  their  necessity,  or  indeed  their  utility,  Mr,  I^onsdale  aldO 
concurs  witli  me  in  attaching  very  little  value  to  Uiia  jmrt  of  the  ac- 
customed apparel. 

But  listen  to  the  surgeon  of  Lausanne,  M.  Mayor:  *' What  signify 
gmduated  compresses  jilaced  between  the  bone^  of  the  forearm  for  the 
purpose  of  separating  them  irom  each  other?     These  bones  will  not 
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hftve  that  constant  tendency  to  approach  each  other  which  has  been 
supposed,  provided,  first,  that  they  have  been  well  reduced ;  second, 
diat  for  the  purpose  of  maintaining  them  in  position  we  do  not  make 
use  of  a  preliminary  circular  bandage,  whose  action  is  an  absurdity ; 
and,  in  short,  provided  we  make  the  retentive  means  act  chiefly  upon 
tbe  palmar  and  dorsal  surfaces  of  the  forearm."^ 

M.  Mayor  proceeds  to  declare  these  convictions  to  be  the  result  of 
his  own  experience,  both  in  the  treatment  of  simple  and  compound 
fraGtures  of  the  forearm,  and  he  intimates  that  in  the  use  of  the  cir- 
calar  bandage  with  compresses,  surgeons  seem  to  have  rolled  the  arm 
into  a  cylinder  and  drawn  the  bones  together,  in  order  that  they  might 
tax  their  ingenuity  to  discover  some  means  to  again  separate  them. 

Surgeons  have  generally,  after  the  splints  have  been  applied,  placed 
the  forearm  in  a  position  of  semi-pronatiou,  or  midway  between  supi- 
ution  and  pronation,  so  that  the  radius  should  he  uppermost;  it  being 
asKamed  that  in  this  position  the  two  bones  are  most  nearly  parallel, 
ind  least  inclined  to  displacement.  Such,  indeed,  was  the  practice  of 
Hippocrates,  Paulus  jEgineta,  Celsus,  Albucasis,  and  of  most  surgeons 
down  to  this  day ;  but  Lonsdale,  Robert  Smith,  N^laton,  and  South 
hive  lately  called  in  question  the  correctness  of  this  mode  of  dressing, 
It  least  when  it  is  adopted  as  a  universal  rule. 

I  have  before  mentioned,  when  treating  of  fractures  of  the  ulna, 
tiiat  M.  Fleury  had,  in  one  instance,  been  unable  to  bring  the  frag- 
ments into  apposition  except  by  forced  supination  of  the  forearm  ;  and 
in  certain  fractures  we  have  seen  the  same  position  recommended  by 
Lonsdale. 

Says  Mr.  South,  in  a  note  to  Chelius:  "In  fractures  of  both  bones 
the  forearm  is  best  laid  supine ;"  and  N6laton  declares  that  in  fractures 
of  the  radius  and  ulna  at  any  point  of  their  upper  thirds  it  will  be 
necessary'  to  supine  the  arm,  both  in  the  reduction  and  during  the  sub- 
sequent treatment ;  but  that  in  fractures  of  the  inferior  two-thirds  we 
may  place  the  limb  in  a  condition  of  semi -pronation. 

It  seems  very  probable,  however,  that  both  of  these  gentlemen  have 
received  their  suggestions  from  Mr.  Lonsdale,  who,  as  we  have  already 
.«cen,  has  treated  the  question  very  much  at  length,  and  who  has  finally 
declared  his  decided  preference  for  the  supine  position  in  the  treatment 
of  all  fractures  of  the  forearm.  His  arguments  are  certainly  very  in- 
genious, and  as  applied  to  fractures  of  the  radius  above  the  insertion  of 
the  pronator  radii  teres,  they  seem  altogether  conclusive ;  and,  indeed, 
they  commend  themselves  very  strongly  to  our  judgment,  as  applied 
to  all  fractures  of  the  forearm.  They  are  sustained  also  by  the  results 
of  his  own  experience,  and  I  see  no  good  reason  why  they  should  not 
be  more  thoroughly  examined  and  tested  by  other  surgeons.  The  ad- 
vantages which  he  claims  for  this  method  are,  more  perfect  coaptation 
of  the  broken  ends,  less  liability  of  the  fragments  to  encroach  upon 
the  interosseous  space,  and  consequently  less  danger  of  anchylosis  be- 
tween the  bones  and  of  non-union  of  the  fragments,  more  complete 

*  Bandagog  et  Appareils  k  Pansements,  ou  Nouveau  Syst^me  de  Dcligation  Chi- 
nirgicale,  par  M.  Mathias  Mayor,  Chirurg.  en  Chef  de  I'Hopital  do  Lausanne, 
Switzerland.     Paris  ed.,  1838,  p.  345. 


342 


FRACTURES  OF  THE  RADIUS  AND  ULNA, 


n_»istomtion  of  the  power  of  supination,  and  less  tendency  to  lateral  dis- 
tort ion  j  or  of  falling  off  to  the  ulnar  or  radial  sides. 

My  own  casjes^  treated  by  the  nsnal  methml,  have  shown  that  while 
supination  is  frec^ueutly  impaired,  and  i^oraetimes  entirely  lost,  prona- 
tion is  rarely  affected ;  and  that  lateral  displacement  are  much  more 
common  than  displacements  forwards  or  backwards.  How  this  posi- 
tion, .semi-pronation,  may  tend  to  the  prmbiction  of  a  jiermaneut  pro- 
nation,  I  have  fully  exijhiined  when  .sj>eaking  of  fractures  of  tlie  head 
of  the  radius;  and  tlie  influence  of  the  same  position,  the  forearm 
resting  upon  its  ulnar  margin  in  the  sling,  in  the  production  of  a 
lateral  deviation,  is  also  easily  understood*  If  the  artu  rests  upon  the 
filing  so  that  its  weight  bears  more  upon  the  point  of  fnicture  than 
upon  the  extrcniities  of  the  bones,  then  tlie  ulna,  or  both  ulna  and 
radius,  will  incline  gradually  to  the  radial  side,  and  the  hand  will  fall 
otf  to  the  ulnar  sitle;  or  if  the  t«Hng  i*ests  under  the  wrist  or  hand 
chiefly,  the  hand  will  ascend  to  the  radial  side,  and  tlie  broken  ends  of 
the  two  bones  will  project  to  the  ulnar  side. 

If  this  plan  is  adopted,  viz.,  laying  the  hand  and  forearm  mjon  its 
back,  instead  of  nporj  its  ulnar  margin,  the  elbow  should  remain  al  the 
side,  the  humerus  falling  perpendicularly  from  its  soc*ket ;  and  the 
forearm  should  rt^t  in  the  sling  directed  forwards  from  tlie  body. 

The  following  is  the  method  usually  em[)loyed  hy  the  author: 

Two  thin,  but  firm,  wooden  splints  are  prepared,  of  uniform  breadth, 
sufficiently  wide  that  when  the  roller  is  apphcnl  it  shall  touch  only 

lightly  the  radial  and  ulnar  margins 
Tm,m.  of  the  forearm.     The  palmar  s|>lint 

should  l>e  long  enough  to  extend  from 
the  bend  of  the  elbow,  the  arm  l>eing 
flexed,  to  the   metacar{>o-pljalangeal 
Paimnr  splint.  articuktions,  the  fingers  l»eing  flexe<l. 

The  dorsal  splint  should  he  a  little 
shorter,  or  of  a  length  to  extend  from  the  base  of  the  olecranon  pnKjess 
to  the  carpus.  Both  of  these  s|dints  nuist  Ik?  covered  with  clotlv,  and 
pro[>crly  padded  with  cotton  1  ratting;  taking  care  to  leave  but  little  of 
the  cotton  j>laced  where  it  might  press  upon  the  radial  and  ulnar  arte- 
ries and  median  nerve;  that  is,  at  the  front  of  tlie  wrist. 

The  splints  being  carefully  fitted,  arc  ap|>]Icd  while  the  i^irc^irm  i.^ 
held  at  a  right  angle  with  the  arm,  and  in  a  fXKsition  midway  l>ctween 
pronation  and  su|)ination,  one  to  the  palmar  and  the  r>ther  h»  the  dorsal 
surface  of  the  forearm,  and  seeuretl  with  a  roller,  Tfiere  must  Ix*  no 
pressure  against  the  humerus  at  the  bend  of  the  elbow;  and  the  fingi*Ds» 
must  be  flexed  eiisily  over  the  lower  end  of  the  palmar  splint.  Tlic 
dorsal  sjiiint  should  not  extend  beyond  the  lower  end  o(*  tlie  ni<lius 
and  ulna,  It  is  iiiKh^i-stood,  of  course,  that  while  the  s|ilints  an>  l>eing 
secured  in  place,  extension  and  counter-extension  are  maintainiHl  for 
the  purpose  of  securing  coaptation  of  the  broken  extremitteis  as  inr  as 
possible.  The  dressing  being  completetl,  the  forearm  is  susjiendetl  in  a 
sling. 

Finally,  w^hatever  may  be  the  nKwle  of  dressing,  let  nie  repeat  the 
injunction  to  examine  the  arm  frequently*     No  surgeon  can  do  justice 
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to  biiDfielfy  or  to  his  patient,  who  does  not  look  at  the  arm  at  least  once 
hi  twenty-four  hours  during  the  first  ten  or  fourteen  days,  and  in  some 
eMes  the  patient  ought  to  be  seen  twice  daily. 

When  the  fracture  is  compound,  it  is  often  quite  impossible  to  retain 
the  forearm  in  the  half-pronated  position;  since,  when  thus  placed,  and 
only  slightly  supported,  as  it  must  necessarily  be,  it  inevitably  falls 
over  upon  its  palmar  surface. 

There  can  be  no  doubt  that  in  such  a  case  we  ought,  from  the  first, 
if  it  is  found  practicable,  to  place  it  upon  its  back,  in  a  position  of  com- 
plete or  nearly  complete  supination.  For  this  purpose,  a  single  broad 
splint,  carefully  cushioned,  and  covered  with  oiled  cloth,  is  the  most 
suitable.  Upon  this  the  forearm  is  to  be  laid,  and  secured  gently  with 
t  few  turns  of  the  roller.  If  the  patient  is  able  to  do  so,  .and  wishes 
to  walk  about,  the  board  may  be  suspended  to  the  neck,  as  recommended 
by  M.  Mayor. 

I  have  said  that  we  ought,  in  cases  of  compound  fracture,  to  lay  the 
forearm  upon  its  back,  if  practicable.  I  am  sure,  however,  that  the 
sullen  will  find  very  many  patients  who  cannot  endure  this  position, 
tnd  he  may  be  compelled,  therefore,  to  lay  the  limb  upon  its  palmar 
surfiuse,  or  to  leave  it  to  assume  any  other  position  in  which  it  may  be 
the  most  at  ease.  In  conclusion,  I  desire  again  to  call  attention  to  the 
splint  employed  by  Dr.  Scott,  and  of  which  an  illustration  is  given  in 
the  chapter  which  treats  of  fractures  of  the  radiiis. 


CHAPTER    XXIV. 

FRACTURES  OF  THE  CARPAL  BONES. 

The  few  cases  of  fracture  of  the  carpal  bones,  which  have  come  under 
my  observation  were,  without  exception,  compound  and  complicated, 
and  have  resulted  in  the  complete  loss  of  the  hand,  or  in  some  less 
serious,  but  never  inconsiderable,  mutilation  or  maiming. 

In  no  case  has  a  treatment  l)een  adopted  which  might  be  regarded  as 
having  reference  to  the  fracture,  or  the  purpose  of  which  was  to  insure 
apposition  and  union  of  the  fragments. 

It  may  be  proper  to  assume  in  a  matter  so  easily  comprehended,  what 
actual  and  recorded  experience  has  not  proven,  namely,  that  simple 
fractures  of  these  bones  will  demand  very  little  surgical  interference, 
and  that  they  will  unite  generally  without  much  displacement,  and 
without  any  considerable  maiming.  It  is,  indeed,  quite  probable  that 
some  degree  of  anchylosis  between  their  adjacent  surfaces  will  occur, 
yet  even  in  the  normal  condition  they  enjoy  so  little  motion  as  to  render 
it  doubtful  whether  its  complete  loss  would  be  very  sensibly  felt. 

In  cases  of  comminuted,  comjwund,  and  otherwise  complicated  frac- 
tures of  the  carpal  bones,  which  accidents  are  sufficiently  common,  the 
surgeon  has  only,  I  conceive,  to  follow  carefully  those  general  or  special 
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indications  which  iiiav  liajipen  to  be  present,  the  prec^ise  character  of 
which  it  wouhl  l>c  difficult  to  anticipate,  and  for  the  treatment  of  which 
it  would  be  nnsafc  to  attempt  in  a  written  ti-eatise  to  provide. 


•        chaptp:r  XXV. 

ii'RACTURES  OF  THE  METACARPAL  BONES. 

Development  of  Metacarpal  Bones, — These  bones  are  each  formed 
from  two  centres  of  ossification.  In  the  case  of  the  metacarpal  bonee 
of  the  finir  finj^ers  there  is  one  €^entrc  for  each  shaft,  and  one  for  each 
distal  extremity  ;  but  in  tiio  ease  of  the  metacarpal  bone  of  the  thumb 
there  is  one  centre  (or  the  shaft  and  one  for  the  proximal  extremity* 
All  the^e  epifvhyses  unite  with  tiie  shaftiii  at  about  the  twentieth  year, 

Cmises, — Tliese  bones,  also,  are  generally  broken  by  dii'ect  blows; 
and  in  that  case  the  injurj^  is  often  of  such  a  character  as  to  demand 
amputation,  and  docs  not  tlicrefore  belong  to  that  class  of  accidents  of 
which  it  is  the  purpose  of  this  volume  to  treat.  Not  an  inconsiderable 
number,  however,  are  the  results  of  indirect  blows^  and  especially  of 
blows  upon  the  knuckles  received  in  pugilistic  encounters.  Thus,  in  a 
record  of  fifteen  fractures,  I  find  this  cause  assigned  in  six  ;  in  one  other 
instance  it  was  occasioned  by  foiling  upon  the  clenched  fist,  and  in  one 
by  striking  a  hoard ;  so  that  the  fracture  has  resulted  from  a  blow  upon 
the  ends  of  the  Ivones  in  eight  of  the  fiftec^n  examples*. 

Point  of  Fraeturr;  Direvtion  of  Dwpifjccment ;  Sifmptom^, — Once  th^ 
fracture  lias  weurred  in  ttie  metaearpal  bone  of  the  thumb;  seven  times 
in  the  metacarjul  l:M>ne  of  the  index  finger;  once  in  the  second  finger; 
three  times  in  the  ring  finger,  and  three  times  in  the  metacarpal  b<»ne 
of  the  little  finger.  Two  of  those  belonging  to  the  ring  finger,  and  the 
three  occurring  in  the  little  finger,  were  produced  by  blows  with  the 
clenched  fist,  and  in  each  iustiince  the  fracture  was  in  the  lower  or  distal 
third  of  the  bone.  Two  of  the  fracturt«  of  the  metacarpal  lK>ne  of  the 
index  finger  were  pro^lueed  also  in  the  same  way ;  but  the  fractiii-es 
were  near  the  middle  of  the  bone*  Of  the  whole  number,  sfven  were 
broken  through  the  lower  third,  five  through  the  middle,  and  three 
through  the  u[>per  third. 

In  every  instance  where  the  bone  is  known  to  have  been  broken  by 
a  blow  upon  the  knuckles,  tlie  distal  end  of  the  <listal  fragment  wa;^ 
thrown  toward  tlie  palm,  and  this  fragment  was  salient  baeik wards  ttt 
the  point  of  fracture. 

In  the  following  case  the  bone  was  probably  separated  at  the 
epiphysis. 

Thomas  Rose,  set.  8,  fell  down  a  flight  of  steps,  September  11,  1856, 
breaking  the  metaairpal  l>one  of  the  index  finger  of  the  right  hand 
near  its  lower  extremity, and  apparently  at  the  junction  of  the  epiphysis 
with  the  diaphysis. 
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I  saw  the  lad  about  sixteen  hours  after  the  accident.  The  lower  frag- 
ment, projecting  abruptly  into  the  palm  of  the  hand,  could  be  easily  re- 
placed, or  with  only  moderate  eflTort,  yet  immediately  when  the  support 
was  removed  it  would  become  displaced.     There  was  no  crepitus. 

It  was  dressed  very  carefully  with  a  splint  and  compress ;  but  not- 
withstanding our  continued  efforts  to  keep  the  fragments  in  place,  the 
epiphysis  united  considerably  depressed  toward  the  palm. 

In  one  instance,  also,  I  think  the  bone  was  rather  bent,  or  partially 
fractured,  than  broken  completely.  This  was  the  case  of  fracture  of 
the  metacarpal  bone  of  the  ring  finger,  produced  in  a  gymnasium  by 
striking  with  the  clenched  fist  against  a  board,  and  to  which  I  have 
already  alluded.  I  did  not  see  the  young  man  until  four  weeks  after 
the  accident,  when  I  found  the  lower  end  of  the  bone  depressed  toward 
the  palm,  and  the  angle  made  at  the  point  of  fracture  was  rather 
rounded  and  quite  smooth ;  it  was  also  tender  at  this  point,  but  the 
bone  was  firm  and  unyielding.  Four  years  after  I  was  permitted  to 
examine  it  again, and  I  found  the  same  slight  deformity  still  continuing. 

A  partial  explanation  of  the  fact  that  the  distal  end  of  the  distal 
fragment  is  generally  displaced  toward  the  palm,  may  be  found  in  the 
natural  curve  of  these  bones,  which  is  such  that  when  the  fracture  has 
been  produce<l  by  a  counter-stroke,  the  distal  end  would  almost  neces- 
sarily be  driven  in  this  direction ;  and  a  farther  explanation  has  been 
suggested  by  Mr.  B.  Cooper,  namely,  the  action  of  the  interossei. 

Results. — Generally,  when  the  fracture  is  simple,  and  the  displace- 
ment is  not  considerable,  the  nature  of  the  accident  is  overlooked,  and 
some  deformity  must  inevitably  ensue.  In  a  majority  of  the  cases 
which  have  come  under  my  observation  this  has  been  the  fact,  and  the 
bone  has  remained  slightly  bent  at  the  seat  of  fracture,  but  without 
affecting  in  any  degree  the  value  of  the  hand. 

The  following  example  has  furnished  the  most  serious  result  of  any 
case  of  simple  fracture  of  these  bones  which  has  come  luider  my  notice. 

Louis  Mooney,  wt.  25,  struck  a  man  with  his  clenched  fist,  Novem- 
ber 4,  1856,  breaking  the  metacarpal  bone  of  the  index  finger  of  the 
right  hand  near  its  middle.  Great  swelling  and  suppuration  followed 
the  injury. 

February  21, 1857,  nearly  four  months  after  the  injury  was  received, 
he  consulted  me.  There  existed  at  this  time  a  complete  anchylosis  at 
the  wrist-joint,  and  partial  anchylosis  in  the  fingers.  The  hand  was 
deflected  forcibly  to  the  radial  side.  At  the  point  of  fracture  the  frag- 
ments were  salient  backwards  and  quite  prominent,  but  firmly  united. 

Even  when  the  existence  of  the  fracture  is  recognized,  it  is  not  always 
easy  to  retain  the  fragments  in  place,  as  the  case  of  epiphyseal  separa- 
tion already  mentioned,  and  the  following  case,  will  illustrate. 

Miss  E.,  of  Erie  Co.,  N.  Y.,  set.  18,  fell,  August  7,  1853,  striking 
upon  her  right  hand  with  her  fingers  forcibly  bent  into  the  palm  of  the 
hand.  On  the  following  day  she  consulted  me  at  my  office,  and  I 
found  the  metacarpal  bone  of  the  ring  finger  broken  about  three-quar- 
ters of  an  inch  from  its  distal  end,  and  the  distal  extremity  of  the  frag- 
ment depressed  toward  the  palm.  A  feeble  crepitus,  with  distinct  mo- 
tion, completed  the  diagnosis.     The  young  lady  was  very  anxious  to 
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have  a  perfect  hand,  unci  I  was  determined  if  possible  toaccoroplish  it. 
Finding  that  the  joint  end  of  the  distal  fragment  was  constantly  di<^ 
posed  Ui  fall  toward  the  palm,  I  constructed  a  gutta-percha  splint  for 
the  hand  and  fingerSj  and  after  placing  a  pad  dtrectlv  underneath  diis 
iragnient^  I  secured  it  firmly  with  a  roller.  From  this  time  until  tbe 
end  of  four  weeks  she  remained  under  my  care,  visiting  mc  as  often  as 
once  or  twice  a  week,  and  at  each  dressing  I  found  the  distal  fi*agment 
plightly  displaced  in  the  same  dinx*tion  as  at  first^  nor  was  I  able  ever 

make  it  resume  completely  its  position. 

Ordinarily,  however,  no  such  difficulty  is  experienced,  and  the  bone, 
supported  Iiy  such  simple  means  as  wo  shall  presently  direct,  unites 
quickly  and  without  dctbrniity. 

An  engineer  wtLs  struck  by  a  piece  of  iron  in  such  a  way  a.s  to  break 
his  right  forearm  and  the  second  metacarpal  bone  of  the  same  hand. 
The  fracture  of  the  metacarpal  hone  was  compound  and  about  thrt^e- 
quartcrs  of  an  inch  from  its  proximal  extremity.  Wlicn  he  4tilled 
upon  me^wliich  was  immediately  after  the  injury  was  received,  I  found 
the  proximal  fragment  projecting  directly  backwanls,  its  sharp  point 
rising  above  the  skin,  into  which  pasition  it  was  eviilently  drawn  by 
the  aetion  of  the  extensor  carpi  nidialis  longior  muscle.  By  pressure 
alone  it  could  be  replaced,  but  it  was  much  more  easily  reduc<Kl  when 
the  hand  was  forcibly  carricHl  backwards  on  the  forearm.  I  therefore 
secured  the  hand  in  this  position  with  appropriate  splints,  and  it  was 
maintainrNl  in  tin's  posture  during  most  of  the  subsequent  treatment. 
Union  finally  took  place,  but  not  without  sonje  backward  displacement. 
Four  months  after  the  accident  occurred,  on  the  31st  of  J)eccmber, 
1 858 » I  examined  ilie  hand,  and  found  the  skin  healed  over  completely, 
the  end  of  the  fragment  Imving  become  rtmndctl  and  smooth,  so  as  not 
to  givr  him  any  degree  of  annoyance.  His  wrist  was  as  flexible  and 
as  strong  as  before.  No  doubt  the  projcrfion  of  the  fi-agment  might 
have  Ix'cn  prevented  entirely  by  cutting  at  the  point  of  its  attachment 
the  tendon  of  the  extcusor  muscle,  but  this  would  have  sensibly  weak- 
etic^d  the  wrist-joint,  and  I  preferred  the  alternative  of  a  projection  of 
the  fragment. 

Trathnenf. — With  moflorate  extension  made  upon  the  finger  corre- 
sponding to  the  broken  bone,  w^iile  the  fraf^racnts  are  forced  home  by 
firm  prt»ssure,  the  bone  may  generally  Ijc  brought  at  once  into  liue^ 
and  we  may  now  proceed  to  adaj>t  a  gutta-percha,  felt,  or  thick  paste- 
board splint,  to  either  the  wliole  surface  of  the  liack  or  palm  of  the 
hand  and  fingers,  while  they  are  held  in  a  position  of  Ciisy  (lex ion.  It 
is  not  very  material  to  whicli  of  these  surfaces  the  splint  is  a|»pl[c<l ;  or 
rather,  I  may  say,  it  ought  to  be  applied  to  tlie  one  or  the  other  actH>rd- 
ing  as  circumstances  secern  to  indimte.  It  should  be  well  naddeii,  and 
c«j>ecially  at  certain  points,  in  order  to  the  more  effectual  support  of 
the  fmgments.  It  is  then  to  be  secured  in  place  with  several  turns  of 
41  roller.  When  either  of  the  metacarpal  bones,  exa^pt  those  of  the 
great  or  ring  fintjer,  is  broken,  the  splint  must  lx»  wide  enough  to  secum 
the  sides  of  the  hand  against  the  pressure  of  tlie  roller. 

Thus  dressed,  the  hand  may  Ijc  laid  in  a  sling  beside  the  chest,  or 
while  sitting  it  may  rest  ujK^n  a  table. 
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The  apparel  must  be  examined  daily,  and  readjusted  as  often  as  it 
shall  become  disarranged,  or  as  a  doubt  shall  ^rise  as  to  tlie  condition 
of  the  parts. 

When  the  fracture  is  followed  by  much  inflammation,  or  occurs  near, 
and  especially  if  it  actually  involves  a  joint,  the  same  precautions  must 
be  adopted  to  prevent  anchylosis  as  in  the  case  of  similar  fractures  in 
other  bones. 


CHAPTER   XXVL 

FRACTURES  OF  THE  FINGERS. 

Development  of  the  Phalanges  of  Hie  Handt — The  phalanges  of  the 
hand  are  formed  from  two  centres  of  ossification,  namely,  one  for  each 
shaft  and  one  for  each  proximal  end.  Ossification  commences  in  the 
shafts  at  about  the  sixth  week  ;  in  the  epiphyses  of  the  first  phalanges 
between  the  third  and  fourth  years,  and  in  the  epiphyses  of  the  two 
last  phalanges  somewhat  later.  Complete  bony  iinion  takes  place  be- 
tween the  epiphyses  and  the  shafts  at  from  the  eighteenth  to  the  twen- 
tieth year. 

Causes. — I  do  not  remember  to  have  seen  a  fracture  of  one  of  the 
phalanges  produced  by  a  counter-stroke;  I  am  aware,  however,  that 
they  are  occasionally  produced  in  this  way,  as  by  falling  upon  the 
ends  of  the  fingers,  and  especially  by  the  stroke  of  a  ball  in  the  game 
of  base. 

The  fact,  however,  that  they  are  generally  the  consequence  of  a  direct 
blow,  and  that  the  finger  bones  are  small  and  only  protected  by  a  thin 
covering  of  skin  and  tendons,  renders  tliem  peculiarly  liable  to  com- 
minution and  to  other  serious  complications.  Thus,  in  a  record  of 
thirty  fractures,  only  eighteen  were  sufficiently  simple  to  warrant  an 
attempt  to  save  them ,  and  only  ^\q  are  recorded  as  simple  fractures 
without  complications. 

Point  of  Fracture  and  Direction  of  Displacement, — In  the  following 
case  tliere  was  probably  an  epiphyseal  disjunction.  A  lad  four  years 
old  was  admitted  to  the  Hospital  of  the  Sisters  of  Charity,  Dec.  24, 
1849,  with  a  simple  fracture  of  the  first  phalanx  of  the  ring  finger  of 
the  left  hand ;  the  fracture  being  at  the  proximal  end  of  the  bone,  and 
at  the  junction  of  the  epiphysis  with  the  shaft. 

The  finger  was  so  much  swollen  at  first,  that  no  dressings  were  ap- 
plied until  the  fifth  day,  at  which  time  a  gutta-percha  splint  was 
moulded  to  it  carefully.     It  resulted  in  a  perfect  cure. 

I  have  never  seen  the  fragments  much  overlapping,  except  in  one 
instance.  Frequently  there  has  been  no  perceptible  displacement  what- 
ever ;  but  generally  there  will  be  found  a  slight  displacement  in  the  direc- 
tion of  the  diameter  of  the  bone. 

The  case  to  which  I  refer  as  presenting  an  extraordinary  overlapping, 
was  that  of  an  Irish  laboring  woman,  aged  about  thirty-five  years,  who, 
having  fallen  down  a  flight  of  steps,  broke  the  first  phalanx  of  the 
thumb  below  its  middle.     Dr.  Cougar  was  first  called  ow  tVve  di-acj  ^^- 
lowing  the  accident^  but  was  unable  to  reduce  tlie  fracture,  aivA.  wi  ^Jafc 


348 


FKACTUBJSS    OF    THE    FINOER8, 


'Same  day  invited  nie  to  see  the  patient  with  him.  The  distal  tragn 
wa.s  displaced  hack  wards,  overlapping^  the  proximal  fragment  a  little 
more  than  one-ipiarter  of  an  inrli.  We  ma*le  repeated  eiforts,  by  pull- 
ing upon  the  thumb  with  a  slidm^  noose,  and  with  all  the  strength  of 
our  four  hands,  but  to  no  purpose.  The  fra;?ments  could  not  be  r»- 
duced  for  one  moment;  and  we  left  the  patient  i\s  we  had  fiiund  her, 
only  somewhat  the  worse  for  onr  violent  and  repeate<l  exteni^inns  and 
manipulations.  The  finger  wa.s  already  eonsiderably  swollen  when  we 
began  our  etlbrtA,  and  we  cannot  therefore  say  w^iat  might  have  been 
acTomplishetl  at  an  earlier  moment,  hul  I  confess  that  our  defcuit  woj^ 
unexpected,  and  does  not  seem  to  me  to  be  satisfactorily  explahied. 

Re^uUj!, — At  least  ten  have  left  no  appreciable  lameness  or  deformity, 
and  possibly  several  more.  It  h  therefore  probably  true  that  tJicse 
eon.sequencei^  may  be  avoided  with  jvroper  eare  in  one-half  of  the  ex- 
amples in  which  we  attempt  to  save  the  finger;  and  perliaps  it  will 
occasi(»n  surprise  that  a  perfect  result  may  not  Ije  claimed  in  a  larger 
projjortion  ;  but  w  hen  we  consider  bow  frequently  the  accident  is  com- 
pound, and  tliat  even  when  it  is  not,  tlie  blow  having  generally  lieeu 
received  directly  upon  the  point  of  fracture,  liovv  promptly  swelling 
ensues,  it  will  l*c  easily  underst(X>d  that  it  will  be  often  found  difficult 
to  determine  whether  the  bone  is  exaetly  in  line  or  not,  or  to  maintain 
it  in  this  position  after  absidute  coaptation  has  been  once  secured, 

I  have  &et'n  the  finger  in  two  or  three  cases  deviate  laterally,  ov  be- 
c*ome  permanently  deflected  to  one  side  or  tlie  other ;  and  once  I  hav6 
found  it  united,  but  rotated  on  its  own  axis.  This  latter  case  is  not 
without  instnietion. 

A  girl,  wt.  <>,  had  her  little  tinger  caught  by  a  doi)r  violently  shut^ 
bre^iking  one  of  the  phalanges,  ami  nearly  severing  the  finger.  I  elo«?ed 
the  wound,  and  dressed  the  finger  with  a  niovdue^l  pasteboard  splint. 
My  dressings  were  rcjH»ated  often,  and  applied  carefully;  nor  did  I 
detect  the  rotation  which  the  lower  fragment  had  made  u[>on  its  own 
ftxis  until  the  union  was  consummated.  I  then  found  the  extremity  of 
the  finger  turned  so  that  its  palmar  surtiice  pres<:'ntt»d  diagonully  to- 
ward the  ring  finger* 

If  the  sui-gcon  believes  that  this  ought  to  have  been  prevented! »  and 
that  the  result  evinces  a  lack  of  skill  or  of  care,  its  record  may  still 
serve  one  of  the  puqmses  fijr  wdiich  it  was  designed,  and  secure  to  the 
patient  sometimes  lierciiftcr  more  faithful  and  assidunus  attenti€>n. 

Trttibncni, — Boyer,  and  after  him  Bransb}-  Cooper,  have  titught  that 
wdien  the  extreme  phalanx  is  broken,  from  the  small  size  of  the  bone, 
and  from  its  having  attached  to  it  the  nail  and  its  matrix,  it  is  better 
in  all  eases  to  amputate  at  once,  its  the  process  of  reparation  is  in  such 
ease  extremely  slow  and  uncertain. 

Wliether  in  any  of  the  cases  treated  by  myself,  or  which  have  lieeo 
seen  by  me,  the  fracture  involved  the  last  plialanx,  I  am  not  now  able 
to  say,  but  my  imjiressiou  is  tliat  sueh  eases  have  come  under  my 
notice  w^hich  have  Ix'cn  successfully  treated,  and  I  cannot  but  reganl 
the  rule  estiiblished  by  tht^se  gentlemen  as  mucli  too  stringent.  Ex- 
amples must,  no  doubt,  sometimes  occur,  in  which  the  fracture  is  so 
simple  in  its  character  as  to  render  prompt  reunion  pretty  eejiain;  and 
even  though  the  restoratioti  s\\ou\d  ^tovvi  \AiA\oMft,  it^\a  ou^bt  scarcely 
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to  be  regarded  as  a  sufficient  justification  for  so  serious  a  mutilation 
as  these  surgeons  propose,  since  the  loss  of  even  an  extreme  phalanx  is 
not  only  a  deformity,  but  must  prove  in  many  occupations  a  trouble- 
some maiming. 

Prof.  J.  Lizars,  of  the  Toronto  school  of  medicine,  C.  W.,  has  re- 
ported to  me  a  case  exactly  in  point.  "  A  man  in  the  employ  of  the 
Toronto  Rolling  Mills  Company  fractured  the  distal  extremity  of  the 
ring  finger  of  the  right  hand.  The  fracture  was  transverse,  and  the 
nail  was  severely  bruised,  the  accident  being  caused  by  a  direct  blow. 
Crepitus  distinct.  A  dorsal  splint  and  bandage  were  applied,  and  in 
a  short  time  the  fragments  were  united  firmly  by  bone.  The  nail 
subsequently  fell  off,  and  a  new  one  was  formed."  ' 

The  rule  ought  still  to  be  held  inviolate,  which  surgeons  have  so 
oflen  repeated  in  reference  to  injuries  inflicted  upon  the  hand  and 
fingers,  namely,  that  we  should  save  always  as  much  as  possible. 

It  is  remarkable,  too,  how  much  nature,  assisted  by  art,  can  do 
toward  the  accomplishment  of  this  purpose.  If  the  bone  of  a  finger 
is  not  only  severed  completely,  but  also  all  of  its  soft  coverings,  save 
only  a  narrow  band  of  integument,  are  torn  asunder,  a  chance  remains 
for  its  restoration.  And  it  is  especially  interesting  to  observe  what 
recuperative  powers  are  possessed  by  the  articular  surfaces  of  these 
smaller  joints,  so  that  although  they  may  be  broken  into,  or  sawn 
through,  or  comminuted,  and  although  small  fragments  be  entirely 
removed,  a  complete  restoration  of  their  functions  is  sometimes  per- 
mitted. I  have  seen  and  reported  some  such  examples.  It  is  true, 
however,  that  such  fortunate  results  are  rare,  and  they  are  rather  to  be 
hoped  for  than  anticipated. 

Since,  in  the  case  of  these  delicate  bones,  the  slightesit  deviation  from 
the  natural  form  or  position  determines  in  the  end  an  ugly  deformity, 
it     becomes    exceedingly 

necessary,  especially  with  Fiai2o. 

females,   that  we  should  .--'"'^v"''t^^-^ 

open  the  dressings  and  ex- 
amine the  fingers  care- 
fully from  day  to  day,  so 
that,  as  the  swelling  sub- 
sides, we  may  discover  and 
correct  any  displacement 
which  may  happen  to 
exist. 

As  a  splint,  I  have  found  Gutta-percha  splint  for  finger. 

nothing  so  convenient  as 

gutta-percha,  moulded  accurately  to  either  the  dorsal  or  palmar  aspect 
of  the  finger ;  and  the  form  of  which  I  have  found  it  generally  neces- 
sary to  change  slightly  every  third  or  fourth  day,  until  consolidation  is 
nearly  or  quite  completed. 

If  the  fracture  is  near  or  extends  into  a  joint,  the  finger  ought  to  be 
a  little  flexed  so  as  to  place  it  in  the  most  useful  position  in  the  event 
that  anchylosis  should  occur ;  and  as  early  as  the  end  of  the  second 
week  the  joint  surfaces  should  be  slightly  moved  upon  each  othfet^m 
order  to  the  prevention  o{  fibrous  or  bony  adhesions.    'Sot  \&  \\i^T^ 
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murh  danger  of  preventing  the  union  of  the  bone  by  moving  the  joints 
St  this  earl>^day.  Union  occurs  between  these  fragments  very  spee<lih% 
and  I  have  never  met  with  a  c?ase  of  non-union  of  the  phalanges,  nor 
do  I  remember  to  have  seen  a  etiee  reporter] . 

It  is  the  lateral  inclination  of  the  distal  end  of  the  finger  which, 
according  to  my  experience,  it  will  be  found  most  ditBcult  to  obviate, 
and  which  may,  ])erhaps^  in  8O0>e  i^a^^es  be  most  suoccHsfuIly  combated 
by  laying  the  two  adjoining  sound  fingers  against  the  brokejj  finger, 
and  then  applying  a  motilded  splint  to  the  palmar  surface  of  the  whole. 
In  other  ciises  it  will  l>e  more  convenient  to  apply  the  splint  only  to 
the  broken  tinger^ 

Rotation  of  tlie  lower  fragment  on  its  owti  axis  is  especially  to  be 
guarded  against,  as  the  detbruwty  which  it  oci^isions  is  more  unseemly, 
and  the  impairment  of  utility  more  decided,  than  tliat  c^ccasioned  by  a 
lateral  deviation. 

It  may  be  well  aJso  to  remind  the  surgeon  of  the  convenience  of  ex- 
tending the  splint  bcytmd  the  end  of  the  last  phalanx,  and  moulding 
it  to  tiiis  extremity,  in  onlcr  tliat  the  finger  may  l>e  protecteil  against 
injuries,  and  tliat  when,  from  time  to  time,,tlie  splint  is  remove*!^  it 
may  be  reapplicMl  with  aecm*aey. 

In  all  cases  the  splint  should  be  lined  with  cotton  clotlvsoft  ilannel, 
or  patent  lint^  and  secured  in  plat*e  with  narrow  and  neatly  cut  cotton 
rollers.  Bandages  of  this  width  should  never  l>e  torn,  but  carefully 
€iit  with  scissors 
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f1FtACTrrRE&  OF  THE  PELVIS^  AND  TRAUMATIC  SEFARATIUNS 
OF  ITS  SYMPHYSES. 

Dft^lopineul  of  the  Oi*  Ijinonmutlmn* — This  bone  m  formed  from 
ei^ht  centres,  tln\*<?  of  which  arc  called  primary,  and  five  seeonilary. 
The  tln*«^  primary  centres  belong  rtn^pectivcly  to  the  ilium,  it^^diium, 
and  pulies,  and  by  their  extension  form  eventually  the  greater  portion 
of  the  iunotuinatiHii,  They  have  a  common  point  of  unif>n  in  the 
acetabulum  ;  and  the  is<"hinru  unites  with  the  pubcs,  also,  by  the  june- 
titvn  of  their  rami.  Tliese  conjunctions  occur  usually  between  the 
fifteenth  and  twentietli  yc*ars  of  life.  The  secondary  cetUres  do  not 
begin  to  ossify  until  the  age  of  pulx^rty,  and  may  therefore  properly  be 
considered  as  epiidiyses.  One  ibrms  tiic  crest  of  the  ilium ;  one  itt* 
anterior  inferior  spinous  proee^ ;  one  forms  the  symphysis  pubis;  one 
the  tuberosity  of  the  ischium  ;  while  the  Mth  constitutes  the  centre  of 
the  bottom  of  the  af*c*tahnlnm.  The  epiphyses  become  joined  to  the 
primary  bones^  or  the  bodies  of  the  inuominata^  at  about  the  twenty- 
fiflli  year, 

i  1.  Pubef . 

I^ntCj  in  his  reports  from  the  New  York  Hospital,  mentions  tlie 
case  of  a  young  man,  a*t.  18,  who  was  crushed  between  a  couple  of 
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care,  in  consequence  of  which  he  died  two  days  after.  The  autopsy 
disclosed  a  separation  of  tlie  symphysis  pubis,  unaccompanied  with 
any  other  fracture.  The  right  side  was  displaced  backwards  about 
half  an  inch,  so  that  the  fingers  could  be  passed  between  the  bones. 
There  was  also  a  wound  in  the  top  of  the  bladder  large  enough  to  admit 
the  thumb.^     Similar  accidents  have  been  several  times  met  with  by 


Fio.  121. 


Development  of  the  os  innominatum.    (From  Gray.) 


surgeons.  Hall  reports  a  case  in  the  Provincial  Medical  and  Surgical 
Journal,  May  1, 1844,  in  which  the  pubes,  thus  separated,  was  actually 
thrust  into  the  bladder;  but  in  this  example  the  ilium  was  broken  also. 
I  need  scarcely  add  that  this  patient  died ;  *^  but  Sir  Astley  Cooper  has 
furnished  as  with  an  example  of  a  simple  fracture  or  traumatic  separa- 
tion at  the  symphysis,  from  which  the  patient  after  a  long  time  almost 
completely  recovered.  The  following  is  Sir  Astley's  account  of  the 
case: 

"Case  79.  Richard  White,  let.  22,  was  admitted  into  Guy's  Hospital 
on  the  30th  of  July,  1832,  having  sustained  a  severe  iniury  in  conse- 
quence of  a  large  quantity  of  gravel  having  fallen  upon  his  back  while 
in  the  act  of  stooping.  It  knocked  him  down  ;  and  on  rising,  which 
he  did  with  considerable  difficulty,  he  attempted  to  walk ;  this  produced 
violent  pain  in  the  region  of  the  bladder,  extending  upwards  in  the 


*  Lente,  New  York  Journ.  Med.,  2d  8€r.,  vol.  iv,  p.  286. 
'  HttU,  Anier.  Journ.  Med.  Sci.,  yol.  xzziv,  p.  248. 
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course  of  the  ureter's  to  the  kidneys.  Upon  iiK|uir\%  he  state<I  that 
the  urine  he  hud  voided  since  the  accident  was  bloody  and  passed  with 
difficulty. 

**Ou  examination,  a  fissure  waa  found  at  the  symphysis  pubis^  pm- 
ducing  a  separation  of  about  two  finjjcrs^  brcarlth.     On  pressure  being  " 
made  upon  any  part  of  the  ilium,  lie  comjihiined  of  increased  j>ain  it 
the  region  of  the  pubes,  anil  of  numbness  down  the  left  thigh. 

"A  catlicter  was  immediately  pa.ssed,  and  tlie  urine  which  was  drawn 
off*  was  clear  and  healthy.  Leec^he^  were  applied  over  the  pubes,  and 
a  broad  Mi  was  firmly  buckled  around  the  pelvis  sufRcicutly  tight  to 
bring  the  sepnnited  pubes  nearly  in  contact,  and  the  patient  ordered 
to  be  kept  perfectly  quiet  in  the  recumbent  posture,  on  low  diet.  The 
leech *bites  ulf?e rated,  and  some  slight  degree  of  fever  resulted,  which, 
however,  readily  yielded  to  the  usual  treatment. 

"He  remaintKl  in  the  hospital  for  three  mouths  without  any  ehecl 
to  the  progress  of  his  cure;  the  length  of  time  it  required  being  accounic 
for  by  tl*e  ditliculty  of  reparation  in  the  araphiarthrodia!  articulation! 
and  when  he  let\  there  was  some  sliglit  separation  of  the  pubt^  i-emain- 
ing ;  nor  were  the  two  lower  extremities,  or  the  anterior  aiul  superir»r 
spinous  processes  of  the  ilia,  perfectly  symmetrical,  although  he  could 
walk  very  well/'' 

Malguigne  has  collected  four  cases  of  simple  sepamtion  at  the  sym^ 
physis  pubis  occasioned  by  external  violetux^,  and  in  three  of  the  dmi 
cases  it  was  occasioned  by  pressing  out  the  thighs  with  great  forcje ;  tlie 
separation  being  directly  due,  therefore,  to  muscular  action. 

Two  of  these  patients  succumbed  to  the  accidents.  The  sjime  author 
has  brought  together,  also,  seventeen  cases  of  separations  of  this  sym- 
physis occurring  in  childbirth,  of  which  only  seven  survived. 

It  is  much  more  eomuuui,  however,  to  find  the  pubes  broken  througl 
its  honzouta!  or  ascending  ramus;  and  Clark,  of  the  JIassachusett 
General  Hospital,  has  described  a  case  of  simultanei>us  fracture  of  the 

Eube^  ami  ischium  in  three  places.     The  man,  a?t.  29,  had  l>cen  caughti 
etween  two  heavy  timbers,  aufl  on  the  following  day.  May  7,  l%0% 
he  wtis  brought  to  the  hospital, 

No  crepitus  could  l>c  detected,  hut  he  was  unable  to  lie  upon  the 
right  sidcj  and  the  right  limb  was  nearly  paraly/ed.  It  was  evident 
that  the  bladder  or  urethra  liad  been  ruptured,  and  on  the  third  day 
Dr.  Clark  opened  the  bladder  through  the  perineum,  evacuating  a  large 
amount  of  l>!ood  and  urine,  and  alibrding  to  the  patient  very  sensible 
relief.  On  the  1st  of  June,  however,  he  die<l,  having  survived  the 
accident  twenty- five  days. 

The  autopsy  dis*?lose<l  several  fractures,  all  of  which  belonged  to 
the  right  os  inuominatum.  Fii'st,  a  fracture  of  the  pubes  near  the 
symphysis  ;  second,  a  fracture  near  the  junction  of  the  pubes  and  ilium  ; 
third,  a  fracture  through  the  ramus  of  the  ischium  anterior  to  the  tulMj- 
rosity.* 

Sir  Astley  mentions  a  case  (Case  83)  of  fracture  of  the  "ramus  of  the 


»  Sir  Astl'^y  Coonpr^  Frne.  and  Disloe.,  Amor,  ed.,  p.  141. 
»  Clark,  Boston  Mpd.  and  Surg.  Journ.,  vol,  liii,  p.  185. 
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Gark's  case  of  fracture  of  the  pelris. 


pubes,"  unaccompanied  with  injury  to  the  bladder  or  urethra,  which  re- 
sulted in  a  complete  recovery;  and  in  another  case  (Case  84)  the  patient 
recovered  in  eight  weeks,  and  was 
able  to  walk  nearly  as  well  as  before ;  ^^'  ^^ 

but  he  soon  after  died  of  disease  of 
the  chest.  The  os  pubis  was  found, 
at  the  autopsy,  to  have  been  broken 
in  three  places;  there  was  also  a 
fracture  extending  in  two  directions 
through  the  acetabulum,  with  an 
extensive  comminuted  fracture  of 
the  ilium,  accompanied  with  great 
displacement. 

Marat  has  even  found  it  neces- 
sary, after  a  fracture,  to  remove 
nearly  the  whole  of  the  body  of  the 
pubes  by  incision,  in  a  girl  of  18 
years,  and  who  not  only  recovered 
completely,  but  having  subsequently 
married,  she  gave  birth  to  two  chil- 
dren in  easy  and  natural  labors.^ 

Cappelletti  relates  that  a  man,  set.  54,  jumped  from  a  carriage,  the 
horses  having  run  away,  and  alighted  with  his  feet  to  the  ground,  but 
with  one  limb  in  the  greatest  possible  degree  of  abduction.  A  surgeon, 
who  saw  him  immediately,  found  an  enormous  swelling  at  the  superior 
part  of  the  thigh,  accompanied  with  very  acute  pain.  When  seen  by 
Cappelletti,  at  Trieste,  six  months  after,  there  still  remained  a  slight 
swelling  near  the  ramus  of  the  ischium  and  pubes,  under  which  a 
careful  examination  detected  a  fragment  of  bone  two  and  a  half  inches 
long  and  of  the  "  size  of  the  finger.''  The  patient  was  able  to  walk, 
but  not  without  pain  and  limping.  Cappelletti  soon  began  to  suspect 
that  this  fragment  of  bone  consisted  of  a  part  of  the  ramus  of  the 
ischium  and  pubes  detached  by  muscular  contraction.  On  examining 
it  anteriorly  he  found  this  part  of  the  pelvis  defective,  and  the  loose 
portion  of  the  bone  had  all  of  the  anatomical  character  of  the  defective 
part.  He  felt  distinctly  the  circular  projection  indicating  the  point 
where  the  ascending  branch  of  the  ischium  unites  with  the  descending 
branch  of  the  pubes.^ 

Whitaker,  of  Lewistown,  N.  Y.,  saw  the  body  of  the  left  os  pubis 
broken  in  a  female  while  in  the  seventh  month  of  pregnancy.  She  had 
fallen  down  a  pair  of  stairs,  striking  astride  the  edge  of  an  open,  upright 
barrel.     The  fracture  was  oblique,  and  with  but  little  displacement, 

{ret  she  complained  of  excruciating  pain  in  the  left  pubic  region  on  the 
east  motion.     The  accident  was  followed  by  no  positive  attempt  at 
miscarriage.* 

The  danger  in  these  accidents  consists  not  so  much  in  the  fracture, 

*  Marat,  from  Malgaigne,  op.  cit.,  p.  646. 

'  Cappelletti,  Banking's  Abstract,  No.  viii,  p.  S3;  from  Giornale  per  servire  al 
Progressi  della  Patologie  del  la  Terapeutica,  1847. 

■  Whitaker,  Amer.  Journ.  Med.  Sci.,  July,  1867,  p.  288. 
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as  ill  the  injury  done  to  the  blatliler  and  other  pelvic  viscera.  If  the 
bladder  is  o|)ened  inio  tire  pei-itoneal  cavity,  death  is  almost  inevitable; 
and  even  wlieu  the  bladder  or  urethra  has  suffered  laceration  lower 
down  or  at  any  point  above  the  fleep  perineal  fascia,  extensive  urinary 
infiUratiotis»  followed  by  abs<*esse8  and  gangrene,  generally  expose  these 
patients  to  the  most  imminent  hazards. 

The  pi-aetiee  pursued  at  Gny's  Hospital  in  the  case  of  ^paration  at 
the  symphysis  pnbis»  commends  itself  both  by  its  simplicity  and  by  it* 
SQCce&s.  Antiphlogistic  remedies  steadily  pursued,  rest  in  the  recura* 
bent  postnrc,  the  use  of  the  catheter  wheji  necessary,  and  in  t^rtaiii 
eases  the  girding  the  pelvis  with  a  firm  belt  or  band,  are  measures 
whit^h  scKmi  to  meet  all  of  the  important  indieations. 

If  the  fracture  is  aecompaniefl  with  displacement  it  will  be  prop 
to  attempt  to  restore  the  fragments,  but  except  in  the  case  of  sepani- 
tion  at  the  symphysis  very  little  aid  can  be  expeetc<l  from  a  band  or 
any  similar  means  in  retaining  them  in  place.  It  will  be  sufficient, 
generally,  in  such  examples  to  place  the  jiatient  (ptietly  mion  his  back, 
Muth  his  thighs  flexed  upon  his  body,  and  to  treat  the  accident  in  all 
other  respects  as  a  ease  of  iuflammation. 

If  the  urine  has  become  extravasated  nuderneath  the  pelvic  fascia, 
no  time  ought  to  be  lost  in  opening  freely  through  tlie  perineum,  and 
in  extending  the  incisions,  if  necessary,  into  the  uretlira  and  bladder. 


{2.  Iscbium. 

Wlien  speaking  of  fractures  of  the  pubcs,  we  have  already  noticed 
some  examples  of  fractures  of  the  ischium  also;  indeed  it  is  seldom 
that  one  of  the  bones  of  the  innominatum  is  broken  without  a  coinci- 
dent fnieture  of  one  or  botli  of  tl*e  other^s.  The  records  of  surgery 
furnish  sevend  other  examples,  produced  generally  by  a  fall  upon  the 
tuberosities;  but,  perhaps,  the  most  remarkable  instance  is  that  men- 
tioned by  Marat  as  having  occurred  in  a  female  during  labor. 

The  following  summary  of  a  case  of  fracture  of  the  ischium,  rejKirted 
by  Sir  Astky  Cooper,  will  serve  to  il!o!?trate  one  of  the  most  fortunate 
terminations  of  these  accidents  when  accompanied  with  a  rupture  of  the 
urethra: 

A  young  man  who  was  driving  a  cart,  was  thrown  down  and  a 
wlieel  passed  over  him.  On  the  following  inoraing  he  was  fotiud  to 
have  a  fracture  of  the  left  leg  and  a  contusion  of  the  inner  side  of  the 
left  thigh,  There  was  also  great  swelling  and  ecehymosis  of  the  scro* 
tuni,  with  a  slight  appearance  of  injury  over  the  pubes  and  left  hyjto- 
choudriuin.  No  fnieture  of  the  pelvis  was  at  that  time  discovei'tHl. 
The  |iatient  was  sutfering  great  pain,  and  Wiis  cold  and  exhausted. 
Bloody  uritie  escafjed  from  the  liladdiir.  On  the  eighth  day  an  abscess 
had  pointed  on  the  left  side  of  the.  perineum,  which,  being  oj>ened,  dis- 
charged a  great  quantity  of  pus  having  the  odor  of  urine;  extensive 
sloughing  ot*curred,  and  the  patient  sank  very  low.  On  intnulucing 
the  finger  into  the  wound,  the  tiscending  ramus  of  the  ischium  coulci 
be  distinctly  felt,  and  the  fmcture  traced  in  an  oblique  ctmrse,  the 
upper  fragment  being  slightly  displaced  forwards,     When  the  catheter 
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was  introduced  into  the  urethra  it  was  found  to  enter  this  wound,  and 
oould  be  felt  resting  against  the  naked  bone.  From  this  time  until 
the  twenty-sixth  day,  the  urine  continued  to  escape  freely  through  the 
wound.  In  about  six  weeks  more  the  fistulous  opening  had  entirely 
closed,  and  after  several  months  his  recovery  was  complete.* 

The  signs  of  this  accident  are  generally  even  more  obscure  than  those 
of  fracture  of  the  pubes,  but  in  a  case  of  doubt  the  bones  ought  not 
only  to  be  carefully  examined  from  without,  but  the  finger  should  be 
introduced  freely  into  the  rectum  and  the  anterior  surface  explored ;  or 
the  tuber  ischii  may  be  grasped  between  the  thumb  and  finger  and 
moved  laterally  in  order  to  determine  the  existence  of  motion  or  crepi- 
tus. If  the  patient  is  a  female,  this  exploration  can  be  best  made 
through  the  vagina.  By  flexing  and  extending  the  thigh,  also,  crepi- 
tus may  sometimes  be  discovered.  The  examination  will  generally  lie 
made  while  the  patient  lies  upon  his  back ;  but  if  turning  is  not  found 
too  painful,  it  will  be  well  to  lay  him  upon  his  face,  that  the  tuberosi- 
ties of  the  ischium  may  be  more  plainly  brought  into  view. 

A  considerable  proportion  of  the  fractures  of  both  the  pubes  and 
the  ischium  are  accompanied  with  lesions  of  the  bladder  or  of  the 
urethra,  either  of  which  circumstances  will  render  the  prognosis  very 
unfavorable ;  but  in  simple  fractures  recoveries  may  generally  be  ex- 
pected, yet  only  after  a  tedious  confinement. 

It  is  not  asual,  except  in  cases  which  must  almost  necessarily  prove 
fisital,  to  find  much  displacement  of  the  fragments;  nor  is  it  probable 
that  by  any  manoeuvres  the  slight  displacements  which  are  found  to 
exist  can  be  entirely  overcome.  Instances  may  occur,  however,  in 
which  careful  pressure  from  without,  or  the  introduction  of  a  finger 
into  the  rectum  or  vagina,  may  aid  in  the  restoration. 

The  posture  best  suited  to  these  cases  will  be  indicated  usually  by 
the  sensations  of  the  patient  himself.  Ordinarily  he  will  prefer  to  lie 
upon  his  back  with  his  thighs  flexed  and  supported  by  pillows;  and 
his  hips  slightly  elevated  by  a  firm  cushion  laid  under  the  upper  part 
of  the  sacrum.  His  knees  ought  also  to  be  gently  bound  together; 
but  if  the  patient  finds  this  position  painful  or  excessively  irksome,  as 
sometimes  he  will,  he  may  be  permitted  to  occupy  any  position  which 
be  finds  most  comfortable. 

i  3.  Ilinm. 

Fractures  of  the  ilium  are  much  more  common  than  fractures  of 
either  the  ischium  or  pubes,  and  they  assume  a  great  variety  of  forms, 
directions,  and  degrees  of  complication. 

In  the  two  following  examples  the  anterior  superior  spinous  process 
alone  was  broken  off*: 

John  Kelly,  eet.  36,  admitted  to  the  Hospital  of  the  Sisters  of  Charity, 
Dec.  28,  1852,  having  just  fallen  and  broken  the  anterior  superior 
spinous  process  of  the  ilium.  The  fragment  was  displaced  downwards 
about  one-quarter  of  an  inch.     Motion  and  crepitus  aistinct.     A  slight 

^  Sir  A.  Cooper,  by  Bransby  Gooper,  Amer.  ed.,  p.  140. 
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€ccliymosis  existed  over  the  point  of  fracture,  aiici  other  signs  of  con- 
tusion about  the  hip  were  present.  He  was  intoxi«ited  at  the  time  of 
the  awiHeiit,  and  e^iuld  not  tell  how  or  where  he  fell. 

He  was  laid  upon  his  hack  in  bed,  with  his  thighs  flexed  upon  his 
body;  and  in  this  |>oHitinn  we  attemptefl  to  rethiee  the  frao^nient  and 
retain  it  in  plaee  with  a  bandage,  but  iinding  this  impossible,  we  left 
him  with  only  instructions  to  remain  ([uretly  m  bed.  In  about  two 
w^eeks  the  fragment  %vas  firmly  fixed  in  its  new  position,  and  he  was 
allowed  to  get  up  and  walk  about,  whieb  he  was  able  to  do  without 
ineonvenienee, 

July  13,  1853,  Matthias  Morrison  was  eanght  under  a  bank  of  fall- 
ing earth,  and  on  the  following  day  Dr,  Mixer,  his  attending  >?urgeon, 
requei^ted  me  to  see  the  citse  with  him.  He  was  unable  to  stand  upon 
his  feet.  Tliere  was  a  [actTat€»<J  wound  and  an  extensive  brmW  on  his 
left  hip;  but  the  thigh  was  not  shortened  nor  evcrte<l,  and  he  ecudd 
flex  it  slightly  upon  his  lK>dy,  Notieing  a  swelling  and  discoloration 
in  the  region  of  tlie  anterior  sujx'rior  sjiinous  proeebs  of  tlie  ilium,  I 
pressed  upon  it  and  felt  it  reeede  with  a  distinct  crepitus  ;  the  fragment, 
nowevcr,  inirawliately  resumed  its  place  w^ien  the  pressure  was  re- 
moved.  I  was  able  also,  by  a  careful  manipulation,  to  trace  the  line 
of  fracture,  and  to  determine  that  it  included  a  small  portion  of  the 
anterior  extremity  and  wing  of  the  pelvis. 

We  directed  the  [rntient  to  remain  rjuietly  upon  his  bed  with  big  legs 
dniwn  up.  He  soon  ret^o%^ered,  but  I  am  unable  to  say  wliat  Is  the 
pres^^nt  position  of  tlie  fiugment. 

More  iVcquently,  however,  the  fracture  involves  a  still  larger  portion 
of  the  crest,  as  in  the  following  exampk^: 

Joseph  Jotjnny,  let.  40,  was  eaiiglit  by  the  bumpers  between  two 
cars,  Feb.  10,  1854,  breaking  obliquely  the  anterior  superior  p>rtion 
of  the  ilium.  I  saw  him  within  an  hour,  and  found  him  grf;atly  pros- 
trated ;  the  fragment  of  the  ]>elvis  broken  off  was  quite  movable,  ami 
crepitus  was  easily  detected*  His  abdomen  was  very  tender  and  slightly 
bloated. 

He  was  laid  upori  his  l*ack  with  liis  legs  drawn  up,  and  hot  fomenta- 
tions of  hups  and  vinegar  were  directed  to  be  apf>licd  to  his  Imlly.  He 
also  took  one  grain  of  morptiine,  Tlie  broken  ala  rlid  not  seem  dis- 
posed to  become  displaced.  With  no(»ther  treatment,  Ijis  recovery  wa^ 
rapid ;  and  the  bones  seemctl  to  have  united  without  displacement- 
James  Roche,  ict.  41,  fell  Marcli  7,  1854,  from  a  height  of  fourteen 
feet,  breaking  oif  the  anterior  superior  portion  of  the  right  ala  of  thd 
pi'lvis.  On  tlie  following  day,  I  found  him  at  the  hospital  of  t\ 
Sisters  of  Chanty.  The  fragment,  which  wils  quite  large,  was  movablejl 
and  occasionally  a  crepitus  ranld  be  detected.  It  was  displaced  down- 
wards and  forwards  about  three-quarters  of  an  inch. 

He  wtLs  laid  opon  his  buck,  witli  his  thighs  and  legs  moderately 
flexed.  At  the  end  of  two  weeks  he  found  himself  able  to  walk  with- 
out much  difficulty,  and  he  immediately  leil  the  hospital.  At  this 
time  the  fnigment  was  displaced  in  the  sjime  manner  and  direction  as 
at  first,  but  I  cannot  say  whether  it  had  unit-cd  or  not. 

I  have  three  other  similar  cases  upon  my  records;  but  in  the  k 
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example,  the  sixth,  which  has  been  especially  recorded,  the  fracture 
was  caused  by  muscular  action.  William  Alexander,  eet.  70,  on  the 
5th  of  September,  1869,  after  riding  in  a  railroad  car  about  half  an 
hour,  arose  to  leave  his  seat,  when  he  felt  "something  wrong"  in  his 
right  groin,  and  found  himself  unable  to  walk  without  great  jiain.  He 
was  admitted  to  Bellevue  Hospital  on  the  same  day,  and  I  found  a 
fracture  involving  about  three  inches  of  the  ilium,  including  the  ante- 
rior superior  spinous  process.  It  was  inclined  to  fall  outwards,  but  was 
easily  replaced  with  a  distinct  crepitus. 

I  have  once  seen  a  fracture  of  the  posterior  superior  spinous  process, 
and  I  do  not  know  of  any  other  example. 

Miss  B.,  eet.  19,  was  thrown  from  her  horse  backwards,  striking  with 
her  back  upon  the  ground.  She  was  first  attended  by  Dr.  Coan,  of 
Ovid,  N.  Y.,  and  she  did  not  come  under  my  care  until  two  weeks 
after  the  accident. 

I  found  a  small  fragment  broken  from  the  posterior  superior  spinous 
process  of  the  ilium,  and  displaced  backwards  in  the  direction  of  the 
spine  about  half  an  inch.  It  was  movable,  and  by  pressure  it  could 
be  partially  restored  fo  place,  but  it  would  immediately  return  to  its 
abnormal  position  when  the  pressure  was  removed.  The  injured  hip 
was  painful,  and  occasionally  it  felt  numb.  She  had  previously  suf- 
fered from  spinal  irritation. 

I  laid  a  compress  behind  the  fragment,  and  secured  it  in  place  with 
a  roller,  enjoining  perfect  rest.  She  recovered  from  her  lameness  in 
a  few  weeks,  but  I  believe  the  fragment  remains  displaced. 

Extensive  comminuted  fractures  of  the  ilium  are  generally  accom- 
panied with  so  much  injury  of  the  pelvic  viscera  as  to  prove  rapidly 
fatal;  but  the  following  example  will  show  that  this  rule  admits  of 
exceptions. 

June  5,  1854,  Bernard  DufBe,  set.  32,  was  crushed  under  a  very 
heavy  stone  which  fell  upon  his  back.  I  found  the  left  ala  of  the 
pelvis  broken  into  several  fragments,  between  the  different  portions  of 
which  motion  and  crepitus  were  distinct.  The  fractures  were  near  the 
superior  part  of  the  bone,  commencing  about  two  inches  back  of  the 
anterior  superior  spinous  process,  and  extending  backwards  irregu- 
larly. There  was  a  narrow  wound  communicating  with  the  fracture, 
from  which  I  removed  a  loose  fragment  of  bone.  The  right  leg  was 
also  broken. 

Four  months  after,  he  was  still  confined  to  his  bed,  and  a  fistulous 
opening  continued  opposite  the  point  of  fracture ;  there  existed  also 
a  large  and  irregular  mass  of  ossific  matter  or  callus  around  the  frag- 
ments.    He  soon  after  left  the  haspital. 

Dr.  Sargent,  of  the  Massachusetts  General  Hospital,  has  reported  a 
case  in  which  a  man  received  a  compound  fracture  of  the  left  ilium, 
and  several  small  fragments  were  removed.  He  was  discharged  at 
the  end  of  three  months  with  a  fistulous  opening  still  remaining,  but 
in  other  respects  he  was  quite  well.^  Dr.  Cheever,  of  the  same  hos- 
pital, reports  a  case  of  fracture  of  the  ilium,  with  iracture  of  the  ascend- 

^  Sargent,  Boston  Med.  and  Surg.  Journ.,  vol.  llii,  p.  12V. 


358 


PBACTUBES    OP    THE    PELVIS. 


in g  ramus  of  the  puWs,  resiiltinsj  in  complete  recovery;  but  the 
became  shortened  and  the  toes  inverted.    Dr.  Cheever  believe?*  that  ih 
lilies  of  fracture  met  in  the  acetiibolum,^ 

The  following  case  illustrates  the  more  fatal  injuries  of  this  char- 
acter : 

John  O'Keaf  was  cnishetl  under  a  heavy  stone,  Oct.  23^  1851,  lireak- 
ing  and  eomminuting  the  ala?  of  the  pelvis  on  both  sides,  and  wound- 
ing also  the  iliac  vein.  He  was  taken  to  the  hospital  of  the  Si.sters  of 
Charity,  antl  died  in  a  few  hoors,  partly  from  tlie  sliCK.'k  to  his  system, 
and  partly  from  the  luemorrhage. 

Lente,  of  the  New  York  Hospital,  has  reported  a  case  of  dislocation 
of  the  hipj  which  was  acx'ompanied  with  a  fracture  also  of  the  ala  of 
the  pelvis  iijton  the  same  side.  The  disliK*ation  was  redact  on  the 
third  day,  ant  I  the  patient  soon  after  died.  The  autopsy  disclosed 
what  had  not  In'en  suspei'tcd  during  life*  namely,  that  the  left  ilium 
was  bnjken  horizoutully  ab<^)tit  through  its  middle,  and  verttcaP 
through  the  crest;  and  also  that  there  was  a  fracture  extending  througl 
the  saero-iliac  synchondrosis,  accompanied  with  consideitible  corn  mi-' 
nution  of  the  articular  surfat^s.  It  wiis  also  found  that  a  portion  of 
the  small  intestine  w^as  ruptured,  and  probably  by  one  of  the  sharp 
fragments  of  tlic  broken  pelvis.^ 

It  is  seldom,  I  think,  that  the  fnigments  become  much  displaced ; 
such,  at  lei^st,  lias  been  my  experience;  and  I  have  iiotit^etl  in  Dr, 
NeilPs  cfibinet  three  specimens  of  fractui-e  of  the  crest  of  the  ilium,  all 
of  which  had  united  without  any  a[iprecialde  displacement.  Dr*  Neill 
also  called  my  attention  to  the  fact  that  in  two  of  these  s|>eciniens  the 
ensheatliing  callus  w^as  conhned  to  the  outer  surface  of  the  bone  ;  an 
observation  which*  this  gentleman  assures  me,  he  has  had  frequent 
occasion  to  make  before  where  the  fracture  belonged  to  a  flat  bone. 

If  any  displacement  exists,  the  ujvper  or  loose  fragment  is  generally 
curried  sliglitly  inwards;  occfisionally,  however,  it  is  found  ilisplat^'il 
upwarfls,  outwards,  or  downwards. 

TrmimrnL — In  a  large  majority  of  cases  the  fragments,  if  displac«xl, 
cannot  be  completely  replaced.  Occasionally,  however,  as  where  the 
anterior  superior  spinous  process  is  broken  of!'  with  only  a  small  por- 
tion of  the  crest,  the  fnigment  may  be  seized  with  the  fingers  and  car- 
ried  outwards  or  upwards,  or  in  whatever  direction  may  l*c»  ne<Kn5sarv  ; 
but  to  retain  it  iu  this  position  is  generally  quite  impossible.  The 
bandage  or  broad  Wit  which  we  have  rwom mended  in  certain  fractures 
of  the  pubes  would  be  in  these  casas  not  only  useless,  but  abs4>lute!y 
tnischievous,  since  its  effect  must  be  to  press  inwards  the  fragmeuta, 
and  thus  to  create  a  displucement  w^hich  might  not  otherwise  exist. 

The  surgeon  ought  to  determine  by  a  careful  examination  the  extent 
and  direction  of  tlie  fracture,  and,  having  done  what  was  in  his  power 
to  replace  tlie  fnTgrneuts,  he  shoidd  lay  Ids  patient  upon  his  back  with 
the  thighs  drawn  up  and  snpported.  This  is  the  position  which  will 
generally  be  found  most  comfortable;  but,  as  in  other  fractures  of  the 

1  Cbrevc^r,  Bost.  M»  d,  And  Surg.  Joiirn,,  May  8,  1800. 
*  Lento,  Nqw  York  Juitrn.  of  Med  ,  Jun.  1B61,  p.  29. 
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pelvis,  it  may  be  well  always  to  try  the  effect  of  other  positions,  and 
especially  to  determine  their  influence  upon  the  fragments,  and  finally 
to  adopt  that  precise  posture  which  accomplishes  the  indications  best. 

If  the  fracture  is  compound,  and  the  fragments  have  penetrated  the 
belly,  the  wound  should  be  enlarged,  and,  as  far  as  possible,  every 
piece  of  bone  should  be  removed ;  but  if  the  fragments  cannot  be  found, 
the  external  opening  should  be  allowed  to  remain  so  as  to  favor  their 
escape  when  suppuration  shall  have  taken  place. 

i  4.  Acetabnlnm. 

Although,  strictly  speaking,  fractures  of  the  acetabulum  belong 
always  to  one  or  all  of  those  bones  of  the  pelvis  whose  lesions  have 
already  been  described,  yet  the  peculiar  relations  of  this  cavity  to  the 
femur  render  it  necessary  that  they  should  be  considered  as  a  separate 
class  of  accidents. 

Fractures  of  the  acetabulum  divide  themselves  naturally  into  two 
varieties. 

First.  Fractures  of  the  base  of  the  cavity,  with  or  without  displace- 
ment. 

Second.  Fractures  of  the  rim,  with  or  without  displacement. 

In  fractures  of  the  base  of  the  cavity,  not  accompanied  with  displace- 
ment, nothing  but  crepitus  can  be  present  as  a  sign  of  the  accident ; 
and  this  will  scarcely  be  sufficient,  in  itself,  to  enable  the  surgeon  to 
distinguish  it  from  a  fracture  of  the  neck  of  the  femur  within  the  cap- 
sule without  displacement. 

It  is  probable,  therefore,  that  its  existence  will  only  be  determined 
by  dissection.  Nor  is  it  of  much  importance  that  the  diagnosis  should 
be  made  out;  since  in  either  case  neither  splints  nor  any  other  surgical 
appliances  could  be  of  service.  An  injury  so  severe  as  to  fracture  the 
acetabulum  will  necessarily  so  much  bruise  the  body,  and  concuss  the 
viscera  of  the  pelvis,  as  to  compel  the  patient  to  remain  quiet  for  a 
number  of  days,  and  this  is  all  that  would  be  thought  necessary  if  the 
nature  of  the  accident  was  exactly  determined. 

Dr.  Neill's  cabinet  contains  a  specimen  of  this  kind,  in  which  the 
fracture,  commencing  near  the  centre,  extends  in  three  directions  across 
the  cotyloid  margins,  and  in  which  perfect  bony  union  has  occurred 
without  displacement. 

M.  Bouvier  related  to  the  Academy  the  case  of  a  man,  set.  71,  who, 
in  consec|uence  of  a  fall  from  his  bed,  remained  for  three  weeks  unable 
to  walk,  and  never  was  able  afterwards  to  walk  without  crutches.  No 
fracture  could  be  discovered  during  life,  but  after  his  death,  which 
occurred  some  months  subsequent  to  the  accident,  a  fracture  was  found 
extending  from  the  ilio-pe<?tineal  eminence  to  the  spine  of  the  ischium, 
and  traversing  the  centre  of  the  acetabulum.  The  fragments  were  not 
displaced,  but  remained  slightly  movable.^ 

The  following  case  was   reported   by  Mr.  Earle,  to  the  London 

*  Bouvier,  Aroer.  Journ.  Med.  Sci.,  vol.  xxiii,  p.  4S6;  from  BulUt.  de  TAcad. 
Boy.  de  M^.,  August  16,  188S. 
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Medicfi-Chinirjrioal    Society,  and    will    bf^    found    iji    tiie    nineteen 
voluiiie  of"  its  7Winmdioni<,     It  is  also  I'cferred  to  b}^  Sir  Astley,  in  his 
Trtai'tae  on  Fradarea  and  IHfilocations, 

In  the  month  of  Oetoijtr,  1829,  a  man,  set,  40,  was  admitted  into 
St.  BartlioKmiew'B  Hospital,  with  a  severe  injury,  causetl  by  having 
fallen  from  a  height  of  thirty-one  feet  an<l  striking  upon  the  left  side. 
The  left  leg  was  jxiwerless  and  shortened.  The  foot  was  everte<i 
Any  attempt  to  rotate  the  lirab  caused  gi*eat  pain,  and  was  aecom- 
jiunied  with  a  sensible  crepitus.  The  left  trochanter  wa8  very  much 
depressed,  and  when  it  was  pressed  upon,  the  patient  complained  of 
deepseated  pain  in  the  liip-joint, 

He  reeoveretl  in  eiglit  weeks,  and  was  al>le  to  w*alk  nearly  as  well 
as  before;  but  he  soon  after  died  of  disease  in  the  eliest. 

On  dis^section,  a  fracture  was  ibntid  extending  in  two  direetSons 
throngli  the  acetabulum  ;  there  was  an  extensive  eomnuniite*!  fmeture 
of  the  ilium,  with  great  displacement,  and  the  os  pubis  w*as  broken  in 
three  places. 

The  repair  was  very  eomplete,  and  Mr.  Earle  remarked  how  nature 
had  guarded  against  nny  considerable  (leposit  of  new  bone  within  the 
artieulation^  whieh  might  have  interfered  with  the  functions  of  the 
joint,  while  there  wwr  an  abumlant  deposit  of  ealhis  around  the  othex 
parts  of  tlte  fractured  l>one. 

Mr.  Travers  has  reported  two  similar  eases,  and  in  the  paper  accom- 
panying the  re|>ort  he  maintains  that  very  acute  pain  eaueed  by  press- 
ing upon  the  projecting  s[nne  of  the  os  pubis,  and  the  inability  of  the 
patient  to  maintain  the  erect  iKisture,  may  be  regardecl  as  sigiis  diag- 
nostic of  the  aci'idcntJ  It  is  doubtful,  however,  whether  tiiese  phe- 
ninnena,  so  common  to  tnony  otiier  accidents,  could  l»e  relied  upon  as 
evidence  of  this  peculiar  lesion. 

Fractures  of  the  base  of  the  acetabulum^  w^ith  displacement  of  the 
femur  into  the  j)elvie  cavity,  eouBtitute  a  much  more  formidable,  and 
unfortunately  a  more  counnon  fVirm  of  accident. 

Like  the  preceding  variety  t*f  acetabular  fractures,  they  are  produced 
generally  liy  falU  upon  the  trochanter  major,  but  the  force  of  the  con- 
cussion has  been  greater. 

Even  hei*e,  it  is  not  often  that  the  diagnosis  has  been  clearly  made 
out  fluring  life;  and  indeed,  generally,  the  true  character  of  the  acci- 
dent has  not  even  been  sns|>ei'ted,  the  surgc^nis  believing  that  they  had 
to  do  with  a  fracture  of  the  iitK^k  of  the  femur,  or  with  a  disloeati«iii. 
In  two  examples  (Cases  71  and  72)  mentitmed  by  Sir  Astlev  Coojier 
as  having  been  presentetl  at  St.  Thomas's  Hospital,  the  thigh  was 
thought  to  be  dislocated  backwards. 

In  the  liillowing  example  reportetl  by  Lendriek,  of  Dublin,  the  patient 
Wiis  supjwseiJ  to  have  a  fracture  of  the  neck  of  the  femur  t 

An  old  man»  well  known  lus  the  **  Wandering  Piper,"  was  admitted 
into  the  Mercer  Hospital  in  January,  1831>,  sutfcring  utidor  [dithisis 
pulmoiialis  and  acute  inflammation  of  the  hip-joint.  Some  years  be- 
foi*e,  he  had  received  a  severe  injury  by  the  uj)setting  of  a  eoaeh,  and 

*  Triiverfl,  Uolmeis^B  System  of  Surgery,  vol.  ii,  p>  478. 
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was  under  treatment  several  months  for  what  was  supposed  to  be  a 
fracture  of  the  neck  of  the  femur.  Since  that  time  he  had  been  lame, 
but  still  able  to  take  a  great  deal  of  exercise  on  foot  both  in  Great 
Britain  and  in  America.  The  acute  disease  of  the  joint  commenced 
about  two  months  before  his  admission,  and  he  was  at  first  under  the 
care  of  Sir  Philip  Crampton,  who  remarked  that  the  thigh  was  only 
shortened  about  half  an  inch,  and  expressed  his  surprise  at  this  fact. 

This  man  died  on  the  17th  of  February,  and  the  dissection  showed 
that  there  had  been  no  fracture  of  the  femur,  but  its  head  and  neck 
were  affected  with  *'  morbus  coxae  senilis."  The  head  was  also  thrust 
through  a  rent  in  the  acetabulum  into  the  cavity  of  the  pelvis;  but  the 
head  had  again  been  covered  by  a  bony  case,  complete,  except  in  a 
small  portion  $ibout  the  size  of  a  shilling  piece,  and  at  this  point  the 
covering  was  ligamentous. 

The  OS  pubis  had  also  l>een  broken  at  the  same  time,  and  it  had 
united  so  much  overlapped  that  the  space  between  the  inferior  anterior 
spinous  process  and  the  symphysis  pubis  was  shortened  nearly  an  inch. 
A  portion  of  intestine  was  found  protruding  through  an  opening  in  the 
pelvis  and  adherent  to  the  bone,  in  which  situation  it  seemed  to  have 
been  caught  by  the  broken  fragments  and  retained.^ 

Morel-Lavall6e,  in  his  thesis  upon  complicated  luxations,  mentions 
a  case  which  had  come  under  his  observation,  and  which  had  been 
treated  as  a  fracture  of  the  neck  of  the  femur.  The  patient  survived 
the  accident  many  years;  during  a  part  of  which  time  he  suffered  such 
pain  in  the  hip-joint  as  to  induce  a  belief  that  it  was  itself  diseased. 
At  his  death  he  was  found  to  have  had  a  multiple  fracture  of  the  bones 
of  the  pelvis,  and  the  head  of  the  femur  had  penetrated  more  than  an 
inch  into  the  cavity  of  the  pelvis,  pressing  upon  the  obturator  nerve  to 
such  a  degree  as  to  have,  no  doubt,  aiused  the  severe  pain  from  which 
he  had  suffered,  and  which  had  been  ascribed  to  coxalgia.' 

In  the  two  cases  mentioned  by  Sir  Astley  Cooper  as  having  been  re- 
ceive<l  into  St.  Thomas's  Hospital,  the  toes  were  turned  in.  In  the 
example  mentioned  by  the  same  author  as  having  been  presented  at  St. 
Bartholomew's  Hospital,  the  toes  were  everted ;  the  two  persons  seen  by 
Lendrick  and  Morel-Lavall^e  were  supposed  before  death  to  have  had 
a  fracture  of  the  neck :  it  is  probable,  therefore,  that  in  both  of  these 
cases  the  toes  were  also  everted ;  while  Moore  has  dissected  a  subject 
whose  [)elvis  was  broken  into  many  fragments — the  left  os  innomina- 
turn  wa.s  divided  into  three  portions,  corresponding  to  the  three  bones 
of  which  it  was  composed  in  infancy ;  the  head  of  the  femur  had  com- 
pletely penetrated  the  basin ;  the  limb  was  shortened  two  inches,  and 
in  a  position  of  slight  flexion  and  adduction,  but  neither  rotated  out- 
wards nor  inwards.' 

There  seems,  therefore,  to  be  no  certain  rule  in  relation  to  the  pasi- 
iion  of  the  limb ;  but  it  is  found  to  take  the  one  position  or  the  other, 


•  Lendrick,  Amer.  Journ.  Med.  Sci.,  vol.  xxiv,  p.  481;   August,  1839;  from 
London  Med.  Gazette,  March,  1839. 

•  Morel-Laval I6e,  from  Malgaigne,  op.  cit.,  vol.  ii,  p.  881. 

•  Moore,  Med.-Chir.  Trans.,  vol.  xxxiv,  p   107,  1851. 
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probably  according  to  the  direction  of  the  force  which  has  inflicted  the 
injiirv%  and  perhaps  in  obedience  to  circumstances  not  always  easily  ex- 
plained. 

The  shortening  has  been  observed  to  vary  from  half  an  inch  to  two 
inches  or  more ;  the  trochanter  is  alf^o   usually  driven   in   toward  the 
pelvis*     Pressure  upon  the  trochanter  occasions  a  dcepseated  pain,     IC 
the  lindi  is  drawn  down  to  tlje  .same  length  with  the  otlier^  it  immedi — 

ately  resumes  its  position  when  iIr;  extension  is  discontinued.     Crepi^ 

tus  is  more  uniformly  pro>*erit  than  in  fnictnres  of  the  neek  of  the  femui^ 
and  it  m  especially  felt  wlulc  the  limb  is  being  extende<l  or  while  it  i^^ 
again  shortening,  and  not  so  much  in  flexion  or  rotation* 

If,  in  additir>u  to  all  of  these  jihcnt)mcna»  we  learn  that  the  aeeidcn^^^t 
has  occurred  from  a  severe  blow,  or  a  fall  from  a  great  height  upon  ih- 
troc»hanter  ;  and  that  the  viscera  of  the  pelvis,  and  especially  the  bladder, 
seem  to  have  suffered  eonsidcralile  injiuy ;  or  if  we  detect  at  the  f^nv 
time  a  fracture  of  some  other  portion  oft  lie  pelvis— we  may  reasonably 
conclude  that  the  head  of  the  femur  has  penetrated  the  ae«*tabulum*— 
Yet  it  must  he  eonfcssi^d  that  un  tme  of  these  symptoms  is  jMisitivcly 
distinctive  of  this  accident,  and  that  they  are  seldom  found  sufficiently 
grouped  to  render  the  diagnosis  certain. 

The  old  ** piper"  mentioned  by  Lendrick,  and  the  man  dissectetl  by 
Morel- Laval K'Cj  lived  many  years,  and  managed  to  walk  almut,  hut 
not  witliout  considerable  pain  ;  the  other  thrcH?,  to  whom  1  have  alhidiHl, 
died  soon  after  the  injuries  were  received, 

S*>me  have  thought  of  treating  th(^se  cases  by  extension  and  counter- 
extension  ;  the  latter  i^eing  accomplished  throngli  the  aid  of  a  perineal 
band  ;  but  it  is  not  probable  that  after  an  injury  of  this  character,  any 
patient  will  be  able  to  endure  tJje  requisite  pressure  about  the  perineum 
or  groins.  It  will  be  belter  to  lay  the  patient  upon  Daniers  invalid 
bed,  or  some  bed  similarly  constructed,  so  that  it  may  be  ctmverted 
into  a  double-inclined  plane;  allowiug  the  knees  to  be  susncndetl 
over  the  angle  tlius  formed,  in  order  that  the  weight  of  the  bouy  may 
have  some  effect  to  draw  away  the  pelvis  from  the  femur.  Or  we  may 
adojit  extension  without  the  perineal  band,  as  will  be  descrilicd  here- 
after when  treating  of  fractures  of  tlie  femur. 

Fractures  of  the  rim  of  the  acctahntum  liave  fre(]nently  Inx'n  dii*- 
covered  in  ilisscctions;  and  the  records  of  surgery  abound  with  euses 
of  nnt*eduf*cd  dislocations  of  the  femur,  in  which  the  failure  to  ii*<luc!e 
or  to  retain  the  l)onc  in  |dace  has  Ik^cu  ascribed,  not  always  with  suffi- 
cient reason  perliaps,  to  this  fracture. 

Dr.  iMcTyer,  of  the  Glasgow  Royal  Infirmary,  published,  in  the  Glwh 
pow  Mi'fllcal  Joitnml  for  Feljruary,  1830,  four  crises  of  this  fnictun?. 

Tlie  lir>t  was  that  of  a  man,  iet,  27,  on  whose  back  a  nnml>er  of 
bricks  liad  fallen  while  he  had  his  right  knee  placed  on  tlie  bank  of  a 
trench.  His  right  leg  was  found  shortened  about  one  inch  and  a  half, 
bent,  and  the  toes  turned  a  little  outwards.  The  limb  could  be  moved 
without  mucli  difficulty,  hut  every  motion  gave  him  pain  ;  motion  was 
also  attended  with  crejntus.  On  making  extetision,  the  limb  >vas  est^ily 
brought  to  the  same  length  with  the  other,  but  it  became  short4^'ni't! 
again  immediately  when  the  extension  was  discontinued. 
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The  symptoms,  differing  but  little,  if  at  all,  from  those  which  are 
usually  present  in  a  case  of  fracture  of  the  neck  of  the  femur,  led  to 
the  supposition  that  this  was  actually  the  nature  of  the  accident.  Sub- 
sequently, the  toes  became  slightly  turned  in,  but  this  circumstance 
was  not  regarded  as  sufficiently  distinctive  to  warrant  a  change  in  the 
diagnosis. 

Having  succumbed  to  the  injuries  after  a  few  days,  the  autopsy  re- 
vealed a  fracture  extending  through  the  bottom  of  the  right  acetabulum, 
and  about  one  inch  and  a  half  of  the  rim  at  its  upper  and  posterior 
margin  completely  detached,  except  as  it  was  held  in  place  by  a  portion 
of  the  capsular  ligament.  The  head  of  the  bone  could  be  easily  pushed 
upwards  and  backwards  upon  the  dorsum,  the  fragment  of  the  acetab- 
ular margin  being  moved  aside,  and  swinging  upon  its  fibrous  attach- 
ment as  upon  a  hinge,  but  resuming  its  place  again  perfectly  when  the 
head  of  the  femur  was  restored  to  the  socket.  The  femur  was  not 
broken. 

In  the  aecond  case  the  limb  was  found  shortened,  the  knee  slightly 
bent,  and  turned  a  little  forwards  and  inwards,  and  the  toes  pointing 
to  the  tarsus  of  the  other  foot.  It  was  thought  to  be  a  fracture  also  of 
the  neck  of  the  femur,  but  the  autopsy  disclosed  only  a  fracture  of  the 
upper  margin  of  the  rim  of  the  acetabulum. 

In  the  third  case,  seen  only  after  death,  the  limb  was  not  shortened 
much,  but  the  toes  were  stretched  downwards,  and  turned  slightly  in- 
wards. It  was  supposed  at  first  to  be  a  simple  dislocation,  but  on  dis- 
section the  posterior  and  inferior  margin  of  the  acetabulum  was  found 
to  be  broken  and  displaced  towards  the  coccyx,  while  the  head  of  the 
femur  rested  upon  the  pyriformis  muscle,  over  the  ischiatic  notch. 

The  fourth  example  was  found  in  the  dissecting-room,  and  the  his- 
tory of  the  case  is  not  known.  A  fragment  of  the  superior  and  pos- 
terior margin  of  the  acetabulum  had  been  broken  off,  and  had  reunited 
slightly  displaced.* 

Several  other  similar  examples  have  been  established  by  dissection,* 
and  we  are  able,  therefore,  to  determine  pretty  accurately  what  are  the 
Usual  phenomena  and  termination  of  this  accident,  though  we  are  far 
from  having  arrived  at  a  satisfactory  meiins  of  diagnosis;  indeed,  the 
accident  has  seldom  been  recognized  before  death.  Its  causes  are  gen- 
erally the  same  with  those  which  produce  dislocations  of  the  hip,  but 
in  most  instances  the  violence  has  been  greater  than  in  the  case  of  dis- 
locations. 

The  symptoms  are,  first,  such  as  indicate  a  dislocation,  to  which  must 
be  added  crepitus  and  a  difficulty,  if  not  impossibility,  of  retaining  the 
head  of  the  femur  in  its  place  when  it  is  reduced.  The  crepitus  is 
sometimes  discovered  the  moment  we  begin  to  move  the  limb,  and  this 
will  aid  us  to  distinguish  it  from  a  fracture  of  the  neck  of  the  femur 
accompanied  with  much  displacement,  since,  in  the  latter  case,  crepitus 


>  McTyt»r,  Amer.  Journ.  'Sled.  Sci.,  vol.  viii,  p.  617,  Aug   1831. 

•  Maisonneuvp,  Chirurg.  Clin.,  186.'^,  p.  IMS.  Sir  Aslloj'  Cooper  on  Disloc  and 
Prac.  1823.  pocond  London  edition,  p.  15.  M.  Beraud,  Bulletin  de  la  Soc.  de  Chir., 
1862,  torn,  iii,  p.  185.     Ibid  ,  p.  226.     Bigelow  on  Hip-Joint,  1869,  p.  139  et  eeq. 
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is  not  ielt  usually  until  the  extension  is  complete,  an<l  th*^  f>*,rM,..r.T. 
are  again  broujyht  into  ap|K»sition* 

The  majonty  of  these  amclent:?,  either  Imm  a  failrin-  m  iWiH^nizi 
them,  or  from  the  impossibility  of  maintaining  the  ht^ad  of  ihe  femur 
in  [place  when  once  it  has  Ix'en  reduced,  liave  re.sultcd  in  a  pernmtieat 
dishK'ation  of  tlie  hip  and  a  serious  maiming.     The  following  case  wa*- 
recognized  and  reduced,  but  it  was  found  impossible  to  maintaio  th4^ 
reduction. 

February  3,  1847,  a  strong  German  laborer  was  crushed  under  a  niass^=^ 
of  iron  weighing  several  tons.     Drs.  Spraguc  and  Loom  is  ^  of  T' 
were  called^  and  found  tlic  left  thigh  dislocated  upwards  and  ha* 
and  by  the  aid  of  six  men  they  succetHled  in  reducing  it,  the  n*<iurtiuri 
being  attendeil,  as  the  getitlemen  have  informed  me,  with  a  slight  aien- 
satiou  oi'  crcpituj^.     The  legs  were  then  hiid  beside  each  other,  and  th 
knt^es  tied  togetlier,  the  patient  lying  on  his  back ;  and  now  the  tw( 
Hmljs  appeared  to  be  of  the  same  length.     On  the  seeon<l  and  third 
dayn  the  injured  liml>  was  cxanjincd  by  the  same  gcnth?nien,  and  there^^ 
was  no  disjdacement.     On  the  fnnrtli  <lay  1  was  invited  to  meet  these-?;^^ 

gentlemen,  the  patient  having  had  muscular  spasms  during  tlie  previ 

008  night,  and  the  thigh  Ix^ing  rcluxate*L  I  found  the  Hmb  shortenetl 
one  inch  and  a  half,  addueted  and  the  toes  turned  in.  We  iminediatelT 
applied  the  pulloys,  and  sc»on  (h-ew  the  trochanter  down  to  a  point  ap- 
parently op|iosite  the  acetabulum,  and  a  careful  meai^urement  showed 
that  the  two  limbs  were  of  the  same  length.  The  pulleys  being  rc- 
nn»ved,  the  leg  did  not  draw  np  again,  nor  did  the  fo^it  turn  in,  yet  we 
had  felt  no  sensation  to  indicate  tlvat  tlie  bone  !iad  slip|»ed  into  its 
socket,  noi*  had  we  felt  crepitus.  Tiie  legs  and  ihiirhs  wen.*  now  lai<l 
over  a  d<jublc-inclined  jjIojic,  and  well  securetl.  lie  retnained  in  this 
condition  three  days  more,  during  winch  time  Dr.  Spmgue  f<aw  him 
eacli  day,  and  found  nothing  disarranged.  On  the  night  of  the  scvcnih 
day  the  spasms  returned,  and  in  the  morning  the  thigh  was  displacecL 

The  next  day  we  again  at>plitHi  the  pulleys,  but  soi>n  found  that  the 
bone  would  not  remain  in  place  one  minute  after  the  pulleys  were  re- 
moved. 

At  this  time,  while  moderate  extension  was  being  made  at  the  foot 
by  rotating  the  foot  inwards,  we  coultl  distinctly  feel  a  slight  crepitus, 
A  stmight  splint  was  applied,  and  as  mucli  extension  niade  as  he  could 
0(mveniently  l>ear,  and  in  this  coiidition  the  limb  wiu?  kept  Hcvcml 
weeks,  Seven  ycai^  after,  I  f^jund  the  thigh  still  displaeeil  upon  the 
d'on^um  ilii.  He  lini[>ed  badly,  but  he  could  walk  fast,  and  |)erform 
as  uiueh  lalx>r  as  lielbre  the  a(H'ith:'nt. 

In  one  case  meutionc«l  by  Mr.  Keate,  the  Ixme  had  become  dislo- 
c:ated  downwards,  and  could  be  felt  lying  against  the  tuber  is<*hii,  and 
the  presence  of  a  ''distinct  grating  as  of  ruptured  cartilage'*  kil  him 
to  c5onclude  that  the  ctirtilaginnns  labrnm  of  the  socket  was  broken 
off;  but  as  the  fracture  was  in  the  h»wer  margin  of  the  socket,  no 
difficulty  was  cxpericn<'cd  in  retaining  the  bone  in  position.* 

If  the  diagnosis  is  satisfactorily  made  out,  and  upon  complete  re- 


1  Kciite,  Amer.  Journ.  of  Mecl.  Sci.,  vol.  xvi,  p  226. 
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dQCtion  the  femur  will  not  remain  in  place,  the  treatment  ought  to  be 
the  same  as  for  a  fracture  of  the  thigh,  except  that  no  lateral  splints 
or  bandages  to  the  thigh  will  be  necessary.     The  limb  ought  to  be 
kept  drawn  out  to  its  proper  length,  as  far  as  this  shall  be  found  to  be 
practicable,  by  extending  and  counter-extending  apparatus.     A  band 
tround  the  pelvis,  so  adjusted  as  to  press  the  head  of  the  bone  into  its 
socket,  may  also  be  of  service  in  preventing  the  tendency  to  displace- 
ment; and  in  case  the  bone  manifests  little  or  none  of  this  tendency, 
the  hip  bandage  will  probably  alone  be  sufficient,  yet  even  here  no 
harm  could  come  of  applying  the  long  straight  splint  and  the  extend- 
ing apparatus,  secured  moderately  tiglit,  simply  as  a  measure  of  pre- 
caution.    Dr.   Bigelow  recommends  angular  extension,  effected   by 
means  of  an  angular  splint,  such  for  example  as  Nathan  R.  Smith's,  or 
Hodgen's,  suspended  from  the  wiling,  or  from  some  other  point  alxjve 
the  patient;  "or,"  he  adds,  "if  any  manoeuvre  has  reduced  the  bone, 
the  limb  should  be  retained,  if  possible,  in  the  attitude  which  com- 
pleted the  manoeuvre." 

i  5.  Sacrum. 

Simple  fractures  of  the  sacrum,  known  to  be  exceedingly  rare,^  are 
occasioned  either  by  such  injuries  as  break  at  the  same  time  the  other 
bones  of  the  pelvis,  or  by  blows  or  falls  received  directly  upon  the 
facnim.  It  may  be  broken  at  any  point,  and  in  any  direction,  when 
the  fracture  is  produced  by  the  first  of  this  class  of  causes  ;  but  if  the 
fracture  is  the  result  of  a  fall  upon  the  sacrum,  it  will  generally  be 
transverse,  and  below  the  sacro-iliac  symphysis.  The  displacement  in 
this  latter  class  of  cases  is  almost  invariably  the  same,  the  coccygeal 
extremity  being  simply  carried  forwards,  yet  this  is  seldom  sufficient 
to  interfere  in  any  degree  with  the  functions  of  the  rectum  and  anus ; 
but  in  one  case  seen  by  Bermond  it  nearly  closed  the  rectum.  Some- 
times, also,  there  is  a  slight  lateral  deviation.  There  is  also  in  the 
Dupuytren  museum,  at  Paris,  a  specimen  in  which  the  whole  of  the 
lower  fragment  is  displaced  a  little  forwards. 

The  signs  of  this  fracture  are  pain  at  the  seat  of  injury,  aggravated 
greatly  in  the  attempts  to  flex  or  elevate  the  body,  and  especially  in 
the  efforts  at  defecation ;  swelling  and  discoloration  of  the  soft  parts 
covering  the  sacrum  ;  displacement  of  the  coccyx  forwards ;  an  angu- 
lar projection  at  the  point  of  fracture,  with  a  corresponding  retiring 
an^Ie  upon  the  opposite  side;  mobility. 

Experienc*e  has  shown  that  where  the  fracture  of  the  sacrum  is 
accompanied  with  other  fractures  of  the  pelvis,  the  patients  seldom 
recover;  and  only  because  so  extensive  an  injury  implies  usually  great 
force  in  the  cause  which  produced  the  fra(!tures,  and,  of  necessity, 
greater  lesions  among  the  pelvic  viscera.  Simple  fractures,  from  falls 
upon  the  sacrum,  oc<mrring  below  the  sacro-iliac  symphysis,  are  gener- 
ally followed  by  s[H?edy  recoveries,  although  the  inward  displacement 
is  not  often  completely  overcome. 


^  Ma'.gaiirne  hns  referred  to  eight  cases  ;  and  I  have  not  been  able  to  find  a  record 
of  any  others. 
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By  intrcdueing  a  finger  into  the  re<"tura,  the  lower  fragment  can  1«* 
eusily  presse<l  Imck  to  its  natural  position,  but  the  iliiiieuUy  ef>nsi»ts  In 
finding  any  means  of  retaining  it  there  nntil  Ijony  union   i;^  t'fIe<*liHL 
Jiides  sueeeedetl  to  his  i^atisfaetion  with  a  wooden  cylinder,  wluth  he 
compel IcmJ  tlie  patient  to  wear  forty-five  days;  removing  it,  however, 
every  tljird  day,  in  order  to  eleaiise  tlie  rectum  with  an  enema.     Ber — 
niond  intrcMlueeil  fi j*st  a  linen  bag,  which  he  immediately  proceeded  tc:> 
fill  with  lint ;  but  during  the  night  it  bceame  ne<'ehsary  to  remove  it 
in  order  to  relieve  the  bowels  of  wind  and  stertxime-eous  matter.     Hc-^ ! 
now  subr^tituted  a  silver  eanula  covered  with  a  shirt,  which  latter  hc^ 
filled  with  lint  in   the  same  manner  as  before.     This  was  retain e<fc~'l 
without  much  inconvenience  nineteen  days;  having  only  been  remove 
once  during  this  time.     The  union  now  seemetl  to  be  firm,  and  the  ap- 
paratus was  removed.     Plugging  the  re(^tum  in  this  manner  may 
necessary  whenever  the  inward   inclination  of  the  lower  fragment 
found  to  be  considerable,  but  not  otherMise;  ordinarily  it  will  be  suffi- 
cient to  lay  the  patient  upon  liis  back,  with  a  firm  cushion  above  the 
point  of  fracturcj  so  as  to  prevent  the  bed  from  pressing  in  the  lower 
ihigment;  and  having  emptied  his  rwtuni  thoroughly  by  an  enema 
warm  water,  he  should  be  placed  under  the  infiuenceof  an  opiate  suffi- 
ciently to  restrain  the  action  of  the  bowels  tor  mn^eral  days,  or  for  u& 
long  a  time  as  may  be  consistent  with  liealth  or  comfort.    To  the  same 
end,  also,  the  diet  ought  to  be  light  ajid  dry ;    nothing  should  be 
allowed  which  might  prove  laxative.      By  constipating  the  bowels, 
two  ends  may  be  gained.     We  shall   prevent  that  frequent  action  of 
tlie  sphincters,  which  might  tend  to  disturb  the  union  ;  and  the  hard- 
ened fav^es,  by  their  aaHunnlation   in  the  rt^ctmn,  may  serve  to  press 
back  Uie  lower  fragment  of  the  sacruinj  in  a  nnuiner  much  more  natu- 
ral and  rpiite  as  effective  ns  any  appamtus  which  t*an  Ix^  e<nvtrived. 

I  have  already  mentiouLHl  a  case  of  separation  of  the  bones  at  the 
sacro-iliac  symj>hysis,  reported  by  Lente,  but  which  was  aec^orupanied 
also  with  a  fracture  of  the  ilium  and  a  disloeation  of  the  In  p.  Several 
other  similar  examples  liavc  been  repoilt^Kl,  in  some  of  which  Uith  of 
t!ie  sacro-iliac  symj^hyses  have  been  S4']mrate<l,  or  flisplawd.  Such  ac- 
ci<ients  arc  the  results  only  of  great  violence,  and  the  subjects  of  them 
seldiim  recover. 

Dr.  J.  T.  Banks,  of  Griffin,  Ga.,  has  rejxjrted  one  example  of  com- 
plete recovery  in  an  adult  male,  in  which  the  right  saero-iHac  sym- 
physis was  sc?  para  ted  **  by  a  blow  I'eccived  upon  the  tulKTosity  of  the 
ischium,  driving  the  ilium  up  an  inch  or  more,  causing  complete  jm- 
ralysis  and  ana'stliesia  of  the  right  leg  tor  two  or  three  week^;  *  motion 
of  the  hip  caused  also  severe  pain.  No  attempt  was  made  to  re<luoe 
the  bones,  but  union  occurred,  and  he  gradually  regainetl  the  use  of 
his  limb.*  In  a  few  instances  this  articulation  has  l)een  kmuvn  to  give 
way  during  labor,  while  tlie  symphysis  pubis  has  suffered  little  or  no 
diastasis;  and  in  these  cases  recovery  has  generally  taken  place. 
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In  nearly  all  the  traumatic  examples  re|X)rted,  the  diastasis  lias  been 
accompanied  with  a  fracture  extending  parallel  with  the  margins  of  the 
trnchondrosis ;  and  it  is  for  this  reason  that  I  have  preferred  to  con- 
sider these  accidents  as  fractures,  rather  than  as  dislocations. 

i  6.  Coccyx. 

Cloquet  mentions  two  cases  as  having  come  under  his  notice,  one 
produced  by  a  kick,  and  the  other  by  a  fall.  In  the  latter  case  one 
thigh  and  both  legs  were  also  broken,  and  the  coc<3yx  having  l)ecome 
carious  in  consequence  of  the  fracture,  was  gradually  exfoliated.* 

The  symptoms,  mode  of  diagnosis,  and  the  treatment  in  case  of  a 
fracture  of  the  coccyx  will  scarcely  demand  of  us  consideration  after 
having  treated  fully  of  these  points  in  their  relation  to  fractures  of  the 
sacrara. 

It  is  more  common,  however,  to  meet  with  examples  of  separations 
of  the  coccyx  from  the  sacrum,  which  may  be  regarded  in  some  cases 
as  veritable  fractures,  and  in  others  as  a  species  of  luxation. 

Due  to  the  same  causes  which  produce  fractures  of  the  coccyx  itself, 
its  symptoms  differ  only  in  the  increased  length  of  the  movable  frag- 
ment, and  its  consequent  greater  projection  in  the  direction  of  its  dis- 
placement. If  it  is  thrown  forwards,  as  it  usually  is,  the  rectum  may 
be  almost  or  completely  blockal  up  by  its  presence;  or,  if  it  is  carried 
backwards,  its  pointed  extremity  presses  almost  through  the  skin. 

Its  mode  of  reduction  and  retention  is  the  same  as  in  fractures  of 
the  coccyx  and  sacrum. 


CHAPTER  XXVIII. 

FRACTURES  OF  THE  FEMUR. 

Development  of  Femur, — The  femur  is  formed  from  five  centres  of 
ossification:  namely,  one  for  the  shaft,  commencing  at  about  the  fifth 
week  of  fcetal  life  ;  one  for  the  lower  end,  including  the  condyles,  com- 
meneing  at  the  ninth  month  of  foetal  life;  one  for  the  head,  commenc- 
ing at  the  end  of  the  first  year  after  birth  ;  one  for  the  great  trochanter, 
commencing  during  the  fourth  year;  and  one  for  the  lesser  trochanter, 
commencing  between  the  thirteenth  and  fourteenth  years.  None  of  these 
epiphyses  are  joined  to  the  shaft  until  after  puberty,  but  consolidation 
is  generally  completed  at  the  twentieth  year.  The  order  in  which 
union  occurs  is  exactly  the  reverse  of  the  order  in  which  ossification 
commences,  the  lower  epiphysis  being  the  first  to  exhibit  traces  of  ossi- 
fication, and  the  last  to  unite. 


^  Cloquet,  art.  Bassin,  of  Did.  j  3d  vol. 
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Dhnmon  of  Fradurt-ii, — Of  156  fractures  of  the  femur,  not  rncliidinf 
gunshot,  wliiL'h  have  hf'en  veconled  by  me,  63  belong;  to  the  upi>er 
thinl,  67  to  tl>e  micklle  third,  aud  26  to  the 
lowiT  tliird ;  or,  if  we  (xjnfirie  our  analysis  to 
the  t^hafl  alone,  23  belong  to  the  upper  third,  67 
to  the  middle,  and  2(i  to  the  h)\ver. 

(I  have  personally  examined  many  more  cats 
of  fr;u'ture  of  the  femur  than  are  above  enutii€ 
ated,  but  these  inelude  all  whieli  have  been  sul 
jected  to  this  sjiecie.s  of  analysis.) 

Dr.  Frederick  E.  Hyde,  in  his  analysis  of  322 
cases  in  Bellevue  Hospital,  states  that  95  oa*urre<l 
in  the  upper  third  (including  fractures  of  the 
neck);  169  in  the  middle  th!i*d,  and  38  In  the 
lower  third  (includino;  the  condyle^!).  In  the 
20  remaining  eases  the  point  of  fracture  is  not 
stated. 

To  give  a  summary  of  these  valtiable  tables 
more   in   detail,  61    belonged  to  the   ueck,  of 
which  14  are  stated   in  the  records   ti^  be  intra- 
capsular, 17  extraca])sular,  and  *J0  unfU^termtned, 
I         I  Thirty-four  were  in  the  upper  thinl  of  the  shafl; 

*        m       [  1*5^   ^11  t'l^  middle  third,  and  31   in  the  lower; 

^L    II  the  exact  point  of  fracture  of  the  shaft  l>ein|^ 

^Htfg^L  undetermined  in  20 ;  7  fmetures  belongeil  to  the 

^^^BJMB  txt  n  ( I  y  1  i-s . 

B^PHBV  The  femur  constitutes,  therefore,  a  striking 

-.     ,     ^^,,  exception    to   the   rule  which    mv  observations 

(Ffotn Gray.)  havc  established,  that  in   the  ease  ot  lite  long 

bones  the   lower  third  is    most  often   the  seiit 

of  fracture.     The  femur  is  most  often  broken  in  it**  middle  third,  and 

generally  near  the  iipi)er  end  of  this  third ;  that  is  to  say,  above  ita 

middle. 

t  1.  Neck  of  the  Femnr. 

Forty  of  the  whole  number  recorded  and  analyzed  by  ray  self  wen* 
fractures  of  the  neck,  cither  intra-  or  extmcapsular.  The  youngest  of 
these  patients,  exwptiug  one  case  of  gup[>nsed  epiphyseal  separation, 
was  thirty-nine  years,  the  oldest  eighty-four,  and  the  avenige  age  was 
about  sixty.  Seventeen  were  males  uud  twenty-three  females.  All 
were  simple,  Thirtt^n  were  biOIeve<l  to  be  without  the  cap^^ule,  and 
sixteen  were  believed  to  be  within;  the  remainder  were  undetermined. 

We  have  already  given  the  number  of  fractures  of  the  neck,  both 
intra-  and  extmcapsular,  reported  in  Dn  Hyde's  tables.  Having  ref- 
erence to  age,  lU  years  was  the  youngest,  and  85  the  oldest;  20  yesirs 
and  under  presented  twi»  ca-^es ;  from  20  years  to  30,  five  cases ;  from 
30  to  40,  nine;  from  40  to  50,  eight;  from  50  to  60,  fourteen ;  fnmi  *>C 


I  Hyde,  ATinlysis  of  322  ciwc**;  of  Fracture  of  the  Femur,  nt  B^.^llevue 
from  3866  to  1873,  in<2lusive,     Mt^Jical  Record,  1875. 
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to  70,  fifteen ;  from  70  to  80,  seven ;  from  80  to  90,  one.  Of  the  whole 
namber,  thirty-nine  were  males,  and  twenty-two  females ;  none  of  the 
fractures  were  compound ;  fourteen  are  recorded  as  of  the  right  leg ; 
seventeen  of  the  left ;  and  thirty  are  undetermined.  Fourteen  were 
diagnosticated  as  intracapsular,  and  seventeen  as  extracapsular,  thirty 
being  undetermined. 

Surgeons  have  diflFered  in  their  opinions  as  to  the  relative  frequency 
of  fractures  of  the  neck  of  the  femur  within  or  without  the  capsule. 
This  has  arisen,  no  doubt,  in  part  from  the  difficulty  and  probable 
inaccuracy  of  many  of  the  diagnoses.  Malgaigne,  who  has  adopted  a 
mode  of  deciding  this  question  which,  it  must  be  conceded,  is  much 
less  liable  to  error  than  simple  clinical  observation,  namely,  an  exam- 
ination of  cabinet  specimens,  finds  in  four  large  collections  sixty-one 
intracapsular  fractures,  and  only  forty-two  extracapsular.  So  that, 
according  to  his  observations,  they  stand  in  the  proportion  of  about 
three  to  two ;  the  intracapsular  being  the  most  common.  On  the  con- 
trary, N^laton  believes  that  extracapsular  fractures  are  much  the  most 
common,  and  Bonnet,  of  Lyons,  affirms  that  they  constitute  the  im- 
mense majority.  Bonnet  made  four  dissections,  and  in  each  case  he 
found  the  fracture  extracapsular.  This  testimony,  so  far  as  it  goes, 
is  positive,  but  the  number  is  not  sufficient  to  establish  anything  more 
than  a  probability  in  favor  of  the  greater  frequency  of  extracapsular 
fractures. 

Clinical  observations  are  too  uncertain  to  be  made  available  in  so 
nice  a  question.  Cabinet  specimens  may  have  been  collected  for  a 
special  purpose,  and  this  is  well  known  to  have  been  the  fact  with  the 
celebrated  Dupuytren  collection,  the  specimens  in  which  constitute 
nearly  one-third  of  the  whole  number  referred  to  by  Malgaigne.  I 
allude  to  the  effort  which  was  made  while  the  controversy  was  i)end- 
ing  between  Dupuytren  and  Sir  Astley  Cooper  as  to  the  probability 
of  bony  union  in  intracapsular  fractures,  to  accumulate  cabinet  speci- 
mens of  this  fracture ;  and  which  effort  extended  itself,  no  doubt,  both 
to  London  and  Dublin,  from  which  sources  alone  Malgaigne  has  gath- 
ered the  balance  of  his  figures.  In  Dr.  Mutter's  collection,  at  Phila- 
delphia, I  think  there  are  only  three  examples  of  intracapsular  fracture, 
to  seven  extracapsular. 

Dr.  Reuben  D.  Mussey,  of  Cincinnati,  has  in  his  cabinet  twelve 
examples  of  fractures  of  the  neck  of  the  femur  without  the  capsule,  and 
only  ten  within. 

We  ought,  therefore,  to  regard  the  question  of  relative  frequency  as 
still  undetermined. 

(a.)  Neck  of  the  Femur  wUhin  the  Capsule. 

Causes. — In  no  other  fractures  do  the  predisposing  causes  play  so 
important  a  part  as  in  fractures  of  the  neck  of  the  femur,  and  this 
whether  within  or  without  the  capsule;  indeed,  experience  has  shown 
that  without  the  concurrence  of  those  pathological  changes  which  usu- 
ally accompany  old  age,  these  fractures  can  scarcely  occur. 

£>r.  Merkel  considers  the  fragility  of  the  neck,  within  the  capsule, 
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in  ol<l  persons,  *1 110  in  tho  ahsoq>Hcin  of  that  priK^ess  of  tlic  cortical  ftul>" 
stniH^c  whk'li  iiri.sc's  from  al:>out  the  level  of  the  trm'ha liter  minor,  and 
ends  ckwe  under  the  head  ijf  the  bone,  at  the  anterior  part  of  the  neck; 
thus  occupy  iiig  the  sit  nation  where  the  greatest  pressure  is  made  iu  the 
erect  position.  This  process  he  calls  the  **  calcar  femomle,"  In  newly 
born  children  it  is  absent ;  it  appears  when  they  begin  to  walk,  attain* 
its  greatest  development  in  middle  age,  and  completely  disajipears 
in  old  persons/  Dr.  Merkel  says  tliat  no  account  has  hitherto  been 
given  of  this  process ;  but  this  statement  is  scarcely  correct,  inasmuch 
as  it  lijis  been  both  described  and  represented  by  various  surgical  and 
anatomical  writers  for  a  long  time  (see  Fig.  127  of  this  volume).  The 
fact  of  its  absorption  in  advanced  lite  is,  however,  an  original  observa- 
tion. 

Sir  Astley  Cooper  thought  tliat  the  majority  of  fractures  of  the  neck 
after  the  fiftictli  year  were  intrara[>sidar  ;  but  Robert  Smith  hasi  given 
us  the  ages  tjf  sixty  persons  having  tracturcs  of  the  neck  of  the  fcmur, 
and  the  average  age  of  thirty-two  in  whom  the  fractures  were  within 
the  eapsnle,  is  sixty-two  yeai*s,  while  the  average  age  of  twenty -eight 
in  wdiom  the  fractures  were  extracapsular,  is  sixty-eight  years.  Mal- 
gaigne  has  referred  to  this  testimony  in  proof  of  the  inaceuracy  of  the 
opinion  held  by  Sir  Astley  Cooper;  but  I  trust  it  will  not  In?  n*gardeti 
impertinent  or  hypercritical  for  us  to  inquire  how  Mr.  Smith  l>ecamo 

possessed  of  the  ages  of  all  tliese  j»er- 
puns  from  whom  these  specimens  were 
otitaincil ;  for  more  than  half  of  the 
whole  number^  that  is,  just  tljirty-two, 
have  their  ages  s(»t  down  in  namd  deoi- 
mals,  such  as  50,  GO,  70,  etc.,  ancl  it 
would  be  easy  to  show  by  the  inevita- 
ble law  of  chances,  that  tliis  could  not 
pnj>sil>Iy  be  a  true  statement.  If  Mr» 
Smith  does  not  pretend  t<>  have  given 
the  ages  with  accuracy,  but  only  to  havo 
arrived  as  near  to  the  truth  as  his  sources 
of  information  would  permit,  then  I  pro- 
test that  tlicse  tables  do  not  constitute 
pro[ier  evidence  in  it'lation  to  this  point ; 
and  until  better  evitlen<x*  is  fnrnishcti  I 
shall  continue  to  think,  with  Sir  Astley 
Cooper,  that  fractures  within  the  «*ap- 
sulc  belong  generally  to  an  ohler  elasK 
of  subjects  than  fractures  without  the 
capsule.  This  opinion,  confirme*!  by 
my  own  expericnrT,  does  not,  liowever,  as  Malgaigne  stnmis  to  think, 
imply  tliat  iVactures  within  the  eapsnle  may  not  owasionally  occur  iu 
persons  much  younger  than  the  average  limit,  namely,  under  fifty 
years, 

Dr*  Hy(le's  tables  present  two  cases  untler  50  years,  and  twelve  at 

>  Merkel,  Am,  Joarn.  Med.  BcL,  Jan.  1874. 
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or  over  50.  Of  the  two  under  50  years,  one  was  48  years  of  age,  and 
the  other  39.  Of  course  the  reader  will  make  what  allowance  he  shall 
think  proper  as  to  the  accuracy  of  these  diagnoses,  inasmuch  as  such 
diagnoses  are  notoriously  difficult,  and  often  inaccurate. 

It  is  also  believed  that  intracapsular  fractures  are  more  frequent  in 
women  than  in  men.  In  Dr.  Hyde's  tables  there  are  ten  females  and 
four  males. 

The  position  of  the  neck  of  the  femur,  and  the  great  thickness  of  the 
muscular  coverings,  render  its  fracture  from  a  direct  blow  a  very  rare 
circumstance ;  indeed,  it  can  only  hap[>en  as  the  result  of  gunshot  ac- 
cidents, or  other  similar  penetrating  injuries. 

It  is  broken  therefore  usually  by  indirect  blows,  such  as  a  fall  upon 
the  bottom  of  the  foot,  upon  the  knee,  or  upon  the  trochanter  major; 
or  by  muscular  action  alone,  as  has  sometimes  happened  with  very  old 
people,  who,  in  walking  across  the  floor,  have  tripped  upon  the  carpet, 
breaking  the  bone  in  the  efibrt  to  sustain  themselves.  We  must  not 
always  infer,  however,  because  the  patient  has  tripped,  that  the  bone 
was  broken  by  muscular  action ;  since  it  is  quite  as  likely  that  the  fall, 
consequent  upon  the  tripping,  has  occasioned  the  fracture;  and  we  ought 
in  such  cases  to  make  a  careful  examination  of  the  hip  over  the  tro- 
chanter to  ascertain  whether  it  has  been  bruised,  and  to  interrogate  the 
patient  as  to  the  manner  of  the  fall. 

Rodet  has  attempted  to  show  by  a  series  of  experiments  made  upon 
the  dead  subject,  and  by  other  observations,  that  the  direction  in  which 
the  force  had  acted  will  determine  the  situation  and  direction  of  the 
fracture.  Thus  he  maintains  that  when  the  jxirson  has  fallen  upon  the 
foot  or  knee,  the  fracture  will  be  intracapsular  and  oblique;  that  if  the 
front  of  the  trochanter  receives  the  blow,  the  fracture  will  be  intra- 
capsular also,  but  transverse ;  if  the  back  of  the  trochanter  is  struck, 
the  fracture  will  be  partly  intra-  and  partly  extracapsular ;  and  if  the 
person  falls  directly  upon  the  side,  or  receives  the  blow  fairly  upon  the 
outer  side  of  the  trochanter,  the  fracture  will  be  entirely  without  the 
capsule.* 

Without  intending  to  give  my  unqualified  assent  to  these  proposi- 
tions so  ingeniously  maintained  by  Rodet,  I  am  nevertheless  prepared 
to  admit  their  general  accuracy;  and  especially  has  my  ex|)eri^nce  led 
me  to  believe  that  falls  upon  the  feet  or  knees  in  most  cases  produce 
intracapsular  fractures,  and  that  falls  upon  the  outside  of  the  hip,  or 
upon  the  great  trochanter,  generally  produce  extracapsular  fractures. 
There  are,  however,  frequent  exceptions  to  this  latter  proposition.  Es- 
pecially have  I  observed  that  in  persons  over  fifty  years  of  age,  or 
somewhat  advanced  in  life,  a  fall  upon  the  trochanter  has  caused  an 
intracapsular  fracture.  The  following  case,  verified  by  an  autopsy,  is 
conclusive : 

A  man,  75  years  of  age,  was  received  at  Bellevue  March  24,  1875. 
He  stated  that  on  the  same  day  he  had  slippeil  and  fallen  upon  the 
sidewalk,  striking  with  great  force  upon  the  trochanter.     The  house 

>  L'Exp^rience,  March  14,  1844. 
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TntrzicJjpsiiJar  Inii'turt^  c^ufted  by  a  full 
upijiii  the  trochanUT, 


surgeon,  Dr.  E.  A.  Lewi§,  exaniincHl  the  !imh  imrnwliately  on  n<lmi 

sion,  and  Lliat^nostieatefl  an  iofrac  _ 
siilar  tmcture,  I  saw  hiiu  diiriitg  the 
day  and  e<jn firmed  the  di:i<^nasii*.  He 
was  feeble,  but  not  su fieri ng  much, 
apparently,  from  shock  or  from  \mm. 
FiMjd  and  8tinxulantK  were  adminis- 
tered, but  no  Hurgical  treatment  was 
a<lopteiL  On  the  following  morning 
he  was  found  to  besinkinsr^and  lie  dial 
before  nigfi t*  No  eom [)lete  autopsy  was 
obtAinetl,  and  the  cause  of  his  death  is 
undetermined.  After  death  I>rs,  Den* 
ni^  and  Isham  repeatetl  the  examina- 
tion, and  fotmd  the  evidences  of  an 
intraeapstdar  fraetnre  ver\^  marke<1, 
inelndiug  a  slight  erepitiis  and  rotation 
of  the  troelianter  upon  a  nhort  axijs. 
Theacenmjuinying  woodeui,  taken  from 
the  B})eeimen  now  in  the  possession  of 
Dr.  Dennis,  shows  that  the  frarture  was  elose  to  the  head,  and,  of 
eourse,  entire  ly  intraca])snlm\  It  was  not  impaeted,  and  no  absorption 
of  the  neck  ha<l  taken  jilaee. 

Paihoiof/if, — I  have  alreiidy,  when  s|ieaking  of  |>artial  fraetures,  ex- 
pressr^l  luy  conviction  of  the  possibility  of  a  i»artial  fracture,  or  a  fis* 
sure  4>f  the  neck  of  the  fcnuir,  and  I  have  referreil  to  the  «ise  reported 
by  Dr.  J.  B,  8,  rlacfciHifio,  of  Boston,  as  having  determined  this  fpiestion 
beyond  all  ]^M3ssil)ility  of  a  doubt;  yet  Us  oecurrenee  must  l>e  regarded 
as  an  exceedingly  rare,  and,  we  may  say,  improbable  event. 

It  is  much  more  common  to  meet  with  examples  of  complete  fnit^tiire 
of  the  neck  lioth  within  and  without  the  capsule,  inKH!n3m|»anitHl  with 
a  rujiture  of  eitlier  the  pcriostenm  or  the  rellected  capsule.  Such  was 
the  fart  in  eight  cases  examined  l»y  Colics;  in  tluve  of  which,  however, 
bo  believed  tlie  fracture  not  to  have  been  complete,  but  Robert  Smith 
thinks  they  were  all  of  them  examples  of  complete  fracture.^  Stanley 
ha8  also  related  a  case  of  complete  separation  of  the  bcmc  unaccotn- 
IKudwl  with  laceration  or  injuiy  of  either  the  periosteum  or  ra|>sulttr 
liganteut.  This  was  in  the  person  of  a  man  aged  sixty  year;?^  who  hati 
been  kiKM'ked  down  in  the  street.  On  Innng  admitted  into  St.  liar- 
tholomew's  Hospital,  shortly  ai'ter  the  injury,  be  wmplainetl  of  \yi\ln 
in  tlie  hip,  but  there  was  neither  Bhortening  nor  eversion  of  tlie  llmh, 
and  itB  several  motions  could  be  exeeutLnJ  with  freedom  and  power,  A 
fracture  was  not  suspected;  but  five  weeks  after  this  he  die4l  of  inflara- 
matioii  of  the  bowels.  Tlic  dissection  showed  a  fractui-e  extending 
through  the  lu^ck,  a  ceo  m  pan  led  with  a  slight  bloody  effusion,  but  ii»^ 
displacement  of  the  fragments  or  laceration  of  the  soft  parts,'^ 


»  CoU<*fl,  Dublin  Hosp.  Report*,  vol.  ii,  p.  38&. 
*  Stanley,  Med.-Chir,  Tr«n8.,  vol  xiil. 
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In  other  examples  the  bone  is  not  only  broken,  but  displaced  to  such 
an  extent  that  the  capsule  is  completely  torn  in  two. 

But  in  a  large  majority  of  cases  both  the  capsule  and  the  periosteum 
are  only  partially  torn  asunder. 

The  intracapsular  fracture  is  generally  somewhat  oblique,  and  its 
direction  is  usually  from  above  downwards,  and  from  within  outwards. 
Sometimes  its  direction  is  such  as  to  include  a  portion  of  the  head ;  oc- 
casionally it  is  quite  transverse.  In  one  example  of  an  old  fracture  I 
have  seen  the  ends  dovetailed  upon  each  other,  the  fracture  having  a 
doable  obliquity,  and  not  admitting  of  displacement. 

There  may  occur  also  a  species  of  impaction,  the  lower  portion  of  the 
neck  entering  the  cancellous  structure  of  the  head,  while  its  upper  por- 
tion rides  upon  the  articular  surface,  a  circumstance  which  is  well  illus- 
trated by  the  annexed  woodcut  (Fig.  126),  copied  by  Mr.  Smith  from 
a  specimen  in  the  Dupuytren  Museum  at 
Paris;  or  the  impaction  may  occur  without  fio.  126. 

any  degree  of  either  upward  or  lateral  dis- 
placement. 

Mr.  Liston  says:  "Even  in  children 
separation  of  the  head  of  the  bone  may,  on 
good  grounds,  be  supposed  occasionally  to 
take  place;"*  by  which  we  understand  him 
to  mean  that  a  separation  of  the  epiphysis 
which  completes  the  head  of  the  femur  may 
occur.  Mr.  South  relates  a  case  in  a  boy 
ten  years  of  age,  who  had  fallen  out  of  a 
first-flm)r  wimlow  uf)on  his  left  hip.  The 
limb  was  slightly  turned  out,  but  scarcely 
at  all  shortened.  The  thigh  could  be  readily 
moved  in  any  direction  without  much  pain,  impacted  fracture  within  the  capsule. 
but  on  bending  the  limb  and  rotating  it 

outwards,  a  very  distinct  dummy  sensation  was  frequently  felt,  ap- 
parently within  the  joint,  as  if  one  articular  surface  had  sli|)|)ed  off 
another.  This  was  regarded  by  both  Mr.  South  and  Mr.  Green  as  an 
example  of  epiphyseal  separation,  and  he  was  placed  upon  a  double-in- 
clined plane,  but  he  felt  so  little  inconvenience  from  it  that  he  several 
times  left  his  IkmI  and  walked  about.  We  have  no  information  as  to 
the  result  or  as  to  the  further  progress  of  the  case.^ 

A  girl,  ajt.  18,  was  brought  before  Dr.  Parker,  of  New  York,  at  his 
surgical  clinic,  Nov.  1850,  who  had  been  injured  by  a  fall  upon  a  curb- 
stone, when  eleven  years  old.  The  accident  was  followed  by  su|)pura- 
tion  and  a  fi>tulous  discharge,  from  which,  however,  she  finally  re- 
coveretl,  but  with  the  foot  everted,  and  a  shortening  of  one  inch  and  a 
half.  "  Flexion  and  rotation  of  the  joint  occasioned  no  inconvenience." 
Dr.  Parker  thought  this  circumstance  alone  sufficient  to  distinguish  it 
from  hip  disease  in  which  anchylosis  is  the  termination.' 


»  LUton,  Elcnionts  of  Surgery,  Phila.  ed.,  1887,  p.  480. 

*  South,  Note  to  (Jhc'lius'rt  Surgery,  vol.  i,  p.  r»l9. 

»  Parker,  Amer.  Med.  Gazette,  vol.  i,  p.  842,  Nov.  80,  1850. 
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At  a  meeting  of  the  Kappa  Lambda  Society,  held  in  New  York, 
March  25,  lS4t>,  I>i\Post  niciitione<l  a  ease  which  he  had  seen  in  ji 
girl  sixteen  yeai^  ohl,  who,  in  taking  a  sliglit  step  witl*  a  child  in  her 
arms,  made  a  false  inovenieiit,  and  feeling  something  give  way,  !*he  was 
oblitred  to  lean  against  a  wall.  Dr.  Po?^t  saw  her  the  next  day»  when 
he  fiHind  the  afteeted  limb  one  inch  shorter  than  tlie  opjxisite  one,  mov- 
able, the  toes  turned  outward?^,  no  swelling,  some  slight  pain  at  the 
upper  part  of  the  thigh.  The  troehanter  major  moved  with  the  nliafL 
There  was  also  crepitus.  From  the  age  of  the  patient,  and  tlie  slight 
amount  of  vitilenee  by  whieh  tlieinjtiry  wa*?  pnHhued,  l*r.  I\»!rit  thought 
a  separation  of  the  epiphy.'^is  of  the  head  ha<l  taken  place.  The  ex- 
tending a[)paratus  was  apjilied,  but  the  limb  remains  from  a  quarter  to 
half  an  inch  f^liorter  than  its  Jellow/ 

Aug.  M,  1H(:I5,  Andi'cw  Leroy,  tet.  15,  in  attempting  to  escape  from 
tlie  House  of  Refuge,  tell  from  the  fourth  story.  On  the  following 
morning  he  was  admitted  into  my  wards,  at  Ikllevne  Hospital.  I 
found  his  right  thigh  shortened  three-fpiarters  of  an  inch,  and  slightly 
abducted  ;  toes  everted.  Placing  him  untler  the  influence  of  chloro- 
form, we  detcKited  a  dull  crepitus  in  the  vicinity  of  the  joint.  It  was 
unlike  the  cre})itiis  of  brt»ken  bone.  With  fifteen  pounds  (tf  extensifm 
we  were  able  to  overcome  tlie  shortening  entirely,  and  to  put  the  lin»b 
in  position,  Tliis  was  maintained  witli  Buck's  apparatus.  At  the  end 
of  two  weeks,  however,  it  was  tiscertaineil  to  be  shortenetl  lialf  an  inch. 
Four  more  pounds  were  then  a<lded.  At  the  cloi^e  of  ray  term  of  ser- 
vice I  h»st  sight  of  the  hoy,  and  fiave  !)ot  been  able  therefore  to  verify 
my  diagnosis;  but  I  believe  it  to  have  been  a  Bepamtion  of  the  iipj)er 
epiphysis, 

Tliese  four  constitute  the  only  examples  of  this  accident  which  I  find 
reportcKl  or  of  which  I  ha%^e  any  kiuiw ledge,  and  although  tliere  may 
be  much  reastm  to  suppose  that  the  diugnasis  w^s  correct  in  each  in- 
stance, I  cannot  reg-ard  any  one  of  them  as  actually  proven ;  nor  can 
I  admit  the  acciileut  i\s  lairly  estahlisht^l,  or  the  tliagnostic  J»igiKH  ais 
being  )>n*pcrly  made  f»ut,  until  these  important  points  have  received 
the  confirmation  of  at  least  one  <liss<'<*tion. 

Sympioitui, — W I  let  her  the  Vimh  will  l»e  shortened  or  not  nmst  det^oiid 
upon  whether  tlie  fnigments  are  impacte^l,  or  have  become  di^sphieecl  in 
the  direction  of  the  axis  of  the  shaft  of  the  fenmr.  It  is  well  estab- 
lished that  in  this  fracture  the  broken  ends  frec|ueully  remain  in  a>n« 
tact  for  several  h<vurs  or  flays,  or  until  the  gmclual  contraction  of  the 
muscles  or  the  weight  of  the  body  ui^n  the  limb  oi^easions  a  separa- 
tion, and  that  consequently  there  is  often  at  first  no  appreciable  or 
actual  shorlening  of  the  liud».  To  determine,  howevery  its  existence, 
it  is  not  suJlicient  to  lay  the  patient  upon  his  back,  and  place  the  limbs 
beside  each  *»tlier;  we  ought  also  to  measure  carefully  with  a  tnjie-line 
fnmi  the  pelvis  to  the  leg  or  foot,  and  from  vari<^tis  other  point*?,  until 
we  have  placed  this  question  beyond  a  doubt. 

If  siiortcniug  wcurs,  it  may  vary  from  one-quarter  of  an  inch  to 
two  inches,  or  even  more;  but  this  extreme  shortening  i»  not  reached 
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usually,  except  after  the  lapse  of  several  weeks  or  months,  when  the 
ligaments  have  gradually  given  way  under  the  weight  of  the  body  in 
walking,  or  not  until  the  neck  has  undergone  a  partial  or  almost  com- 
plete al^rption. 

Sir  Astley  Cooper  has  stated  that  a  shortening  to  this  degree  may 
occur  at  once;  but  Boyer,  Earle,  and  others  doubt  the  accuracy  of 
this  opinion,  and  Robert  Smith  declares  that  he  does  not  think  the 
capsule  would  admit  of  such  an  amount  of  immediate  displacement, 
unless  it  were  extensively  torn,  an  occurrence  which  he  thinks  very 
rare  indeed. 

With  this  qualification,  the  opinion  of  Mr.  Smith  does  not  differ 
from  that  entertained  by  Sir  Astley,  who  only  admits  its  possibility  as 
a  rare  event;  in  a  large  majority  of  cases  the  shortening  does  not 
exceed  one  inch.  Of  the  methods  of  measurement  I  shall  speak  here- 
after. 

Crepitus,  unlike  shortening,  is  generally  absent  when  the  displace- 
ment of  the  fragments  is  complete ;  but  under  no  circumstances  is  it 
easily  developed.  When  the  fragments  remain  in  apposition,  and  the 
femur  is  rotated  for  the  purpose  of  moving  the  broken  surfaces  upon 
each  other,  the  small  acetabular  fragment,  resting  in  a  smooth  cup-like 
socket,  and  holding  upon  the  opposite  fragment  by  denticulations  or 
by  the  untorn  periosteum,  or  capsule,  glides  about  in  obedience  to  the 
motions  of  this  latter,  and  no  crepitus  can  be  produced.  Nor  is  the 
difficulty  rendered  less  by  pressing  firmly  upon  the  trochanter,  as 
some  sui^eons  have  recommended,  since,  while  this  pressure  tends, 
no  doubt,  to  fasten  the  upper  fragment  in  the  acetabulum,  it  tends 
much  more  to  fasten  the  broken  ends  together,  and  thus  defeats  the 
purpose  in  view.  When,  on  the  other  hand,  the  fragments  have  be- 
come completely  separated,  it  is  almost  impossible  to  bring  them  again 
into  contact.  The  limb  may,  perhaps,  be  easily  brought  down  to  the 
same  length  with  the  other,  but  it  must  by  no  means  be  inferred  that, 
consequently,  the  broken  ends  are  in  apposition.  It  is  almost  certain, 
indeed,  that  in  its  progress  downwards  the  trochanteric  fragment  has 
caught  upon  the  acetabular  fragment,  and  pushed  its  floating  and 
broken  extremity  downwards  before  it.  Under  these  circumstances, 
the  discovery  of  a  crepitus  must  be  accidental,  and  is  scarcely  to  be 
looked  for.  Sometimes,  however,  we  may  recognize  a  sound  not  un- 
like crepitus,  but  less  harsh,  produced  by  the  friction  of  the  trochan- 
teric fragment  against  the  rim  of  the  acetabulum  or  dorsum  of  the 
ilium. 

One  thing  we  ought  never  to  forget,  namely,  that  by  extraordinary 
efforts  to  obtain  a  crepitus  we  may  lacerate  the  capsule  or  produce  a 
displacement  of  the  fragments  which  we  never  can  remedy,  and  which, 
without  such  unwarrantable  manipulation,  might  never  have  occurred. 

Eversion  of  the  foot  is  almost  uniformly  present  in  some  degree, 
taking  place  immediately  or  more  gradually,  in  proportion  as  the 
fragments  become  displaced,  and  the  external  rotators  contract.  The 
opposite  condition,  or  an  inversion  of  the  foot,  is  occasionally  present, 
and  sometimes  also  the  foot  is  neither  turne<l  in  nor  out,  but  the  toes 
point  directly  forwards.     In  sixty  cases  of  fracture  of  the  neck  seen 
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by  Cloquet  the  foot  was  uever  turned  in,  and  Buyer  never  met  with 
,sueh  ail  example  in  all  of  his  immense  experifuce;  but  Lungstaflf, 
Gutliricj  Stanley,  and  Cniveilliier  have  eaelj  yeen  one  example,  and 
KoWrt  Smith  has  st-cn  twu,^     I  ha%e  myself  seen  one. 

The  ox|)l  anal  ion  of  llie  iact  that  the  foot  is  usujilly  everted  h  not 
difficult.  Ill  the  e^ise  of  an  intracapsular  tmeture  it  i8  pi-obably  dac, 
firat,  to  the  relative  friability  of  the  laminated  or  cortical  htructure  on 
the  posterior  asj)eet  of  the  neek,  in  eonsequence  of  which  this  portion 
give&i  way  more  readily  than  tlie  <:*ortieul  .structure  on  the  aDterior 
uspec*t ;  sceon<l,  to  the  natural  furni  and  posit i<ni  of  the  foot  ami  leg, 
wliic'h  iuHine  them  to  full  outwarfls  by  their  own  weight;  and  thiixl^ 
to  the  powerful  aetlon  of  the  external  rotators,  w*hieh  are  so  feebly 
antagonized  npfin  the  opposite  side. 

In  the  eii-'^e  of  an  extraeapt^ular  impacted  fracture,  in  addition  to 
the  second  and  third  causes  assigned  as  influencing  the  |Ki»ition  of  the 
limb  in  intraraphular  fractures,  there  are  other  special  eati^s.  The 
corti(*al  lamina  on  the  posterior  as[x*ct  of  the  neck,  every vviiere  more 
frail  than  upon  the  anterior  aspect,  becomes  greatly  weukenctl  as  it 
n}4)roaches  the  trochanter  by  dividing  itself  into  two  himina?,  one  of 
whifh  j)eiietrates  to\vard8  tlie  centre  of  the  bone,  and  the  t»ther,  the 
thinnest  of  the  two,  being  scarcely  thicker  tlian  a  sheet  of  pai*er,  f»»rm- 
iiig  the  wall  of  the  bone  an  it  bcctimcs  continuous  witli  the  trtK'hanter, 
This  dclieatc  [nipcry  wall  easily  gives  way  under  the  apf>lication  of 
ibn;e,  while  the  anterior  wall  yields  only  partially,  constituting  tliui-  a 
sort  of  hinge  upon  which  the  rotation  of  the  thigh  is  performc<l\  It  ig 
pi-obalile,  also,  as  suggested  by  M,  Robert,  that  the  angle  at  which  the 
external  surface  of  the  trot  lianter  unites  with  the  neck  increiiscs  the 
tendcney  in  fracture  antl  inipaetiou  po^teriorly♦ 

An  explamition  of  the  tact  already  stated,  tfuit  in  rare  and  excep* 
tiona!  cases  the  limb  is  invertcil  or  the  toc5  are  permitttHl  to  point 
directly  forwards,  lias  been  thought  to  be  more  difficult.  Dr.  Bigi-hiw 
has  hud  an  oppt>rtunity  of  examining  a  specimen  taken  from  an  old 
wrmian  in  the  diKscc^ing-iYHun,  and  he  funcludes  that  the  inven*ian 
was  due  to  the  extent  of  the  commirniti(>n,  which  Iiad  sepuratetl  the 
walls  of  the  shail  so  as  to  receive  in  the  interval  the  whole  neck,  in- 
stead of  the  posterior  wall  only,  BS  commonly  occurs,  Dr*  R*»bert 
Smith,  (d'  Dubhn,  cites  a  similar  ease  verificti  l>y  the  autopsy  ;  aa»l  Dr. 
Bigclow  remarks  that  the  s|K*cinien  nundvcrcil  248,  in  tlic  Mijtter 
njusi'um,  at  Flirladclphia,  presents  the  same  kind  of  impaction  without 
either  inversiou  or  e  vers  ion, 

Fracture  of  the  neck  of  the  femur  within  the  caf>sule  is  ntH  usually 
attended  with  much  ]>ain  when  the  patieut  is  at  rest,  lint  any  attcrnpi 
to  move  the  limij  produces  intense  suffering,  and  espetiially  when  an 
attempt  is  made  to  rotate  the  iimb  inwards,  or  to  carry  it  upwardsj  and 
inwards. 

Occasionally,  also,  <luri ng  the  first  few  days  or  hours  after  the  frac- 
ture^ a  s])asuiodie  acti(m  of  the  muscle-s  compels  the  patient  to  cry  out 
fmm  the  severity  of  the  pain  which  it  pnxlucea.     At  finst  the  Rulferer 
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or  to  near  tlie  point  of  attach  men t  of  the  psoa^s  niat^^mis  and 
iliactis  internii8.  There  is  also  usually  in  this  region  a  great  tlegree  of 
tenilertje^  and  an  unuiiiual  iulness. 

If  now  the  limb  be  seizes!,  and  extension  gradually  but  firmly  ap- 

|>lied^  it  will  be  soon  made  of  tlie  ^anie  length  with  tfie  opposite  thigh  j 
Kit,  the  moment  the  extension  is  dlscontinnwl,  tlie  shortening  and 
aversion  will  recur,  aeeonipanied  witli  pain,  and  [>erlmps  erepitn.s. 

The  tr(M*hanter  major  is  h*ss  prominent  than  np<»n  the  ojiposite  .side, 
Ijiiid  if  evei*sion  of  the  limb  exists,  the  trochanter  may  be  felt  i nd is- 
I  tinctly  upwards  and  buck  wards  f  1*0 m  its  usual  position.  The  patient 
having  l*een  placed  nuiler  t!ic  itiHuence  of  an  amestlietie,  we  may  prose- 
cute the  inve^tigathin  still  farther,  and  by  rt>tating  tlie  limb  inwards 
and  outwards  as  far  as  it  will  adujit,  we  shall  notice  that  the  trochanter 
describes  the  are  of  a  smaller  circle  than  in  the  opposite  linib^  or  that 
the  length  of  its  radius  has  been  shortenetl     It  ought  to  be  said  at 
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ont'O,  liDwev'er,  that  this  amount  of  muuipulation  is  oft<?n  injurious,  and 
sckloni  |)roper. 

The  patient  is  genorally  uiiahle  to  move  his  limb,  nr  to  bear  the 
least  weight  upon  it;  but  iiuxiiy  i^xampk^s  are  an  recoi\l  r.»f  persons  who 
walked  some  tllstanee  after  the  fracture  had  taken  place,  the  ctipsidc, 
and  perhaps  also  the  perio.steuni,  not  being  torn,  and  consequently  the 
fnigment^  not  being  displaced ;  or^  poBsibly,  it  was  at  first  an  impactefl 
fraettire. 

On  the  6th  of  May,  1 875,  Mrs.  R.,  of  Brooklyn,  was  ascending:  a 
flight  of  steps  when  her  limb  stiddenly  gave  way  un*ler  her,  in  conse- 
quence of  an  intracapsuhir  tracture,  Mrs.  R.  vrt^  78  years  of  age,  large, 
and  rather  fat.  For  several  years  .she  had  suffered  from  rheumaiism 
of  the  right  leg,  whieh  compelled  her,  in  walking,  to  bear  her  weight 
chiefly  on  the  left,  and  it  was  this  limb  which  gave  way.  She  was 
a.ssisted  to  her  feet,  and  with  the  aid  of  her  daughter  ascended  another 
flight  of  steps,  l>earing  some  weight  on  the  broken  leg.  On  the  follow- 
ing day  she  got  out  of  bed  alone,  and  uuaide<l»  walked  a  few  steps 
moving  her  limb  very  t'arefully.  On  the  same  day  I  saw  her  and 
found  her  in  bed,  the  limb  sliortened  half  an  inch  and  slightly  everted. 
The  head  of  the  femur  juoved  with  llie  trochanter  and  without  causing 
crcpittis  or  pain.  Tht^re  was  very  little  tendenicRs  about  the  hip  or 
groin  ;  no  swelling  and  only  a  heavy,  dull  aching  pain  in  the  lirab. 
The  age,  the  nnmner  of  the  accident  and  the  shortening  of  the  limb 
were  the  oidy  signs  of  fracture,  but  thcf-e  were  sufficient* 

Finally,  after  having  examined  the  patient  as  well  ajs  wc  are  able  to 
do,  in  the  recnnd>ent  posture,  if  any  doubt  remains,  and  it  is  found 
practicable  ibr  the  patient  to  l>e  elevated  upon  his  sound  fo<>t.  this 
should  be  done.  The  broken  limb  c^an  now  be  examined  thon Highly 
on  all  sides,  and  a  more  accurate  opinirm  fijrmed  of  the  atnount  of 
shortening  and  evcrsion*  It  will  be  especially  noticetl  that  if  the 
weight  of  the  body  is  allowed  to  rest  upon  the  limb,  in  most  iisoses  it 
produces  insupportalile  pain. 

Dr.  Packard,  of  rhiladi-ljrhia,  informs  me  that  M.  Maisonneu%''e  has 
lately  suggested  and  practiced  the  following  method  of  diagnosii^  in 
fx?rtaiu  doubtful  cases.  Lay  the  patient  flat  on  his  belly,  and  then 
bring  tin:'  suspected  thigh  into  extreme  extension  backwunls.  If  it  is 
not  broken,  the  neck  will  strike  against  the  posterior  lip  of  the  ace- 
tjibulnm  and  the  progress  of  the  thigh  in  this  dire*.*tion  will  be  arrested. 
If  it  is  broken,  it  can  be  <uirried  ba<'kwai*^ls  much  farther.  Of  this 
method  tts  a  means  of  diagnosis,  it  seems  proper  to  say  that,  if  the  frag- 
ments have  slid  past  each  other  and  tbt^  limb  is  shortened,  it  is  nuneces- 
sarv  ;  and  if  they  are  still  in  apposition,  it  will  be  pretty  certai in  to 
eaase  dis[jlacement,  and  thus  do  irreparable  mischief. 

PrognoHts, — The  question  of  bony  union  after  a  complete  fracture  of 
the  neck  of  the  femur  within  tlie  capsule  Inis  oci-upied  the  attention  o|* 
the  ablest  surgeons  and  pathologists  for  a  long  perlml :  and  while  great 
dirterenccs  of  opinion  have  been  expressed  as  to  the  probability  of  the 
<K?eurrence,  and  as  to  the  \^'dlle  of  the  testimony  on  the  one  side  or  the 
♦>ther,  very  few  have  ventured  to  deny  ius  possibility. 

Among  these  latter  arc  found^  however,  the  distinguished  names  of 
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Cruveilhier,  CoUes,  Lonsdale,  and  Bransby  Cooper.  It  has  been  re- 
peatedly affirmed,  also,  that  Sir  Astley  Cooper  taught  the  same  doc- 
trine, but  with  how  ranch  show  of  reason,  the  following  paragraphs 
from  his  own  pen  will  determine: 

"  In  the  examinations  which  I  have  made  of  transverse  fractures  of 
the  cervix  femoris,  entirely  within  the  capsular  ligament,  I  have  only 
met  with  one  in  which  a  bony  union  had  taken  place,  or  which  did  not 
admit  of  a  motion  of  one  bone  upon  the  other.  To  deny  the  possibility 
of  this  union,  and  to  maintain  that  no  exception  to  the  general  rule 
can  take  place,  would  be  presumptuous,  especially  when  we  consider 
the  varieties  of  direction  in  which  a  fracture  may  occur,  and  the  degree 
of  violence  by  which  it  may  have  been  produced.  For  example,  when 
the  fracture  is  through  the  head  of  the  bone,  with  no  separation  of  the 
fractured  ends ;  when  the  bone  is  broken  without  its  periosteum  being 
torn ;  or,  when  it  is  broken  obliquely,  partly  within  and  partly  exter- 
nally to  the  caj)sular  ligament,  1  believe  that  bony  union  may  take 
place,  although  at  the  same  time  I  am  of  opinion  that  such  a  favorable 
combination  of  circumstances  is  of  very  rare  occurrence.  Much  trouble 
has  been  taken  to  impress  the  minds  of  the  public  with  the  false  idea 
that  I  have  denied  the  possibility  of  union  of  fracture  of  the  neck  of 
the  thigh-bone,  and  therefore  I  beg  at  once  to  be  understood  to  con- 
tend for  the  principle  only,  that  I  believe  the  reason  that  fractures  of 
the  neck  of  the  thigh-bone  do  not  unite,  is  that  the  ligamentous  sheath 
and  periosteum  of  the  neck  of  the  bone  are  torn  through,  that  the  bones 
are  consequently  drawn  asunder  by  the  muscles,  and  that  there  is  a 
want  of  nourishment  of  the  head  of  the  bone;  but  lean  readily  believe, 
if  a  fracture  should  happen  without  the  reflected  ligament  being  torn, 
that  as  the  nutrition  would  continue,  the  bone  might  unite ;  but  the 
character  of  the  accident  would  differ;  the  nature  of  the  injury  could 
scarcely  be  discerned,  and  the  patient's  bone  would  unite  with  little 
attention  on  the  part  of  the  surgeon. 

"In  proof  of  the  correctness  of  my  opinion,  I  enumerated  in  the 
early  editions  of  this  work,  forty-three  specimens  of  this  fracture,  in 
diiferent  collections  in  London,  which  had  not  united  by  bone.  At  the 
present  day  these  might  be  multiplied,  were  it  necessary. 

"Such  has  been  the  accumulated  evidence  of  the  want  of  power  of 
the  neck  of  the  femur  to  unite  by  bone,  in  my  practice  of  forty  years, 
during  which  period  I  have  seen  but  two  or  three  cases  which  militate 
against  this  opinion,  for  many  of  the  preparations  which  have  been 
brought  for  my  inspection  as  specimens  of  united  fractures  of  this  part 
have  proved  to  be  nothing  more  than  the  result  of  the  changes  con- 
comitant with  old  age ;  and  in  many  of  them  the  two  thigh-bones  of 
the  same  subject  had  undergone  the  same  alteration  in  texture  and  in 
form."* 

The  following  passages  from  a  communication  made  by  Sir  Astley 
to  the  London  Medical  Gazette,  for  the  25th  of  April,  1834,  are  equally 
pertinent : 

*  Sir  Astley  Cooper  on  Dislocations  and  Fractures  of  the  Joints,  edited  by 
Bransby  Cooper,  Ainer.  ed.,  p.  166. 
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'*  1  find  in  a  report  of  the  Baron  Diipuytrf^n's  lecture  that  he  attrili- 
iites  to  me  the  opinion  tluit  frurtures  of  tlie  neck  of  tlie  thigli-bone, 
within  tiie  capsular  li^anicut,  not  only  *  never  unite,  but  that  it  b  iin- 
pnpiiibk  that  they  shunld  unite  by  bone.' 

"  It  h  quite  true  that,  as  a  general  principle,  I  lielieve  that  xh*m* 
fractures  unite  by  ligament,  and  not  by  bone,  as  do  those  of  the  patella 
and  olecranon.  But  I  deny  that  I  have  ever  stated  the  inipo^ibility 
of  their  o^isiiic  union  ;  on  the  contrary,  I  have  given  the  reason  why 
tliey  may  occasional ly  unite  by  bone. 

*'Tlie  following  arc   my  wordi^:  *  To  deny  the  possibility  of  thei^ 
union,  and  to  maintain  ihat  no  exception  to  this  general  rule  may  tnl 
plare^ would  be  presumptuous/''  etc,,  etc. 

In  conclusion,  Sir  Astley  remarks;  **  I  should  not  have  given  you 
this  trouble,  nor  .should  I  have  taken  it  myself,  but  for  the  res|>eet  I 
bear  iny  frientl»  the  Baron  Dnpuytren  ;  for  although  I  have  already 
snbtnitted  mvself  to  be  nn^srepre^ented  bv  nianv  individuals,  vet  I 
should  be  sorry  to  be  niisundcrstoml  by  so  excellent  a  surgeon  and  so 
valuable  a  friend  as  I^  Barou  Dupuytren.^^^ 

Hir  Astley,  then,  so  far  from  derjying,  frankly  admittetl  the  pos8i- 
lulity  of  lM>ny  uni<»u  when  the  neck  was  Imdcen  within  the  ca[isule,  and 
exjilained  the  eircumstauces  under  which  he  believed  it  might  (»ecur. 
TJie  trtie  point  in  disjcate  was,  whether  certain  cabinet  s|>ecimens  were 
actually  examples  of  complete  fractures,  wholly  within  the  ca|>sule, 
united  by  bone.  Some  of  them  8ir  Astley  thought  were  only  examples 
of  ehmnic  rheumatic  artliritis,  or  of  intcistitial  anil  progR»ssive  absorp- 
tion. tSomc  were  partial  rather  tlian  complete  fracture's  ;  otliers  were 
partly  within  and  partly  without  the  capsule;  and  for  this  he  was 
accused  of  wilful  lilindness  or  stupidity,  chielly  by  thohc  who  them- 
selves being  owners  of  these  rare  palhologiciil  treasures,  might  possibly 
have  felt  somewliat  annoye<l  at  seeing  their  value  tlius  depret*iaied,  and 
who,  no  doubt,  would  be  quite  as  apt  to  fall  into  blindnt^,s  and  parti- 
sanship as  Sir  Astley  himself  The  truth  is,  however^  that  although 
the  claim  has  been  set  up  and  stoutly  maintained  for  more  tf>an  thirty 
cabinet  specimens,  in  one  part  of  the  world  or  another/ a  majf»rity  of 
these,  including  several  wliosc  claims  were  urged  upon  Sir  Astley,  have 
been  at  lengtli  deelai^d  by  all  parties  unsatisiaetory,  or  absolutely  fitv 
titious,  and  only  a  fraction  of  the  whole  number  continue  to  be  men- 
tjontrnl  by  any  surgical  writer  as  probable  examples.' 


i  Seo  aUo  Sir  Astley *a  letter  to  Prof.  Cox,  wrilteD  In  1835,  and  fiubUtihiHi  in  tbi! 
Frov.  Med,  nnd  Sur;;;,  Journ  for  July  I'i,  1848,  New  York  Joiirn.  Med.  for  Sept. 
1848,  rtnd  iij)p<»Tiilix  lo  Cooper  on  Dis,  wnd  Fnic,^  Amer*  ed.,  18&1,  p.  48'i 

-  Thtf  fMllovvini;  EuropoMn  ituriit'orij*  bnve  eliiirriird  to  hnve  in  llidr  posR'?8it>n,  t*iich 
onft  extimpU*:  Lnr»gst«tr  (MtHL-Chir*  Trans,,  vol,  xiii,  1827);  Bnitntour  (IhidJ 
vol.  xiiitt827) ;  Stanley  (Ibid.,  x\  ni^ ;  Swan  f*Svvjm  on  Difen8t?«  of  Kt'rvi»ft,  n  H04)* 
Adnms  (Todd*s  C'yulop.,  p,  HMi) ;  Juntas  (Med.-Chir.  Trnns,,  vol,  3t.\iv) ;  Chnrlfy 
(Amf*sbory  on  Friie„  p  l*2r») ;  B'idd  f  Ibid,,  p,  128 1 ;  SoommerinjEr  ( Cbeliu^^s  Sapjjcry 
by  South,  vol.  if  p«  521  i ;  South  ( llnd.,  [»,  621 ).  South  u\h*  tiooittiin)*  anothfr  i*xiim^ 
plo  Hi*  bi'inK  in  the  museutn  of  St  Biirtlii>loni(!w'^  Ho«piUvU  Tliisi  i$  pndmbly  .Tom**** 
ca&e^  wbii'h  Robert  Smitb  ^ny^  u  preserved  in  this  mii^eurnf  iind  whi^'b  bus  iilrr>Kd  ~ 
lH»en  eniiiiR-ruled.  BryHnt  (ML'Tiipliis  Med.  Ree.,  vol.  vi^  p,  108,  fn>tn  Briti^^h  M<h 
Journ.,  Miirch  14);  Fftwd«ngton  (ATii»?r,  Journ.  Med.  Sci.^  voL  xv\  p,  6ii4,  fronr* 
London  Med.  Gtiz.j  Aug*  IG,  18S4) ;  Htirris  (Ibid.,  voh  xvUi,  p,  240»  from  Dubliu 
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Robert  Smith  reduces  the  number  to  seven,  but  Malgaigne  recog- 
nizes only  three,  namely :  Swan's  case,  admitted  by  Sir  Astley  himself; 
Stanley's  case,  and  one  specimen  in  the  Dupuytren  museum.  In 
neither  of  these  cases,  he  affirms,  has  the  neck  lost  anything  of  its  form 
or  length  by  absorption,  from  which  we  are  to  infer  that  he  would 
reject  as  doubtful  all  such  specimens  as  had  undergone  these  patho- 
logical changes. 

Indeed,  I  think,  we  are  not  left  in  doubt  as  to  Malgaigne's  opinion 
upon  this  point.  Six  of  the  nineteen  cases  which  I  have  enumerated 
are  declared  by  him  to  resemble  much  more  rachitic  alterations  of  the 
neck  than  true  fractures;  and  yet  Robert  Smith  admits  three  of  the 
six  as  well-established  examples;  but  as  to  the  precise  grounds  upon 
which  he  rejects  these  cases,  he  shall  speak  for  himself :  "And  it  is 
sufficient  that  we  consider  the  beautiful  drawings  designed  by  Sir 
Astley  Cooper,  to  illustrate  certain  varieties  of  the  alterations,  to  place 
us  on  our  guard  against  every  pretended  consolidation  which  presents 
itself,  accompanied  wMth  a  shortening  and  deformity  of  the  head  and 
neck.  When  fractures  unite  by  bone,  they  do  not  suffer  such  enormous 
losses  of  substance  which  it  would  become  necessary  to  admit  for  the 
neck  of  the  femur." ^ 

A  reference  to  Stanley's  case,  as  reported  by  Robert  Smith,  will 
show  that,  contrary  to  Malgaigne's  statement,  this  was  also  shortened 
and  deformed,  and  that,  consequently,  according  to  his  own  rules  of 
exclusion,  it  also  must  l>e  rejected  ;  after  which  only  two  remain, 
namely  Swan's  case,  admitted  by  Sir  Astley  himself,  and  No.  188  of 
the  Dupuytren  museum. 

I  should  do  injustice  to  my  own  convictions,  moreover,  were  I  not 
to  refer  my  readers  to  the  very  judicious  criticism  upon  Mr.  Swan's 
case  made  by  Dr.  Johnson,  and  published  in  the  Nexo  York  Journal  of 
Medicine,  vol.  ii,  t3d  series,  p.  295. 

Since  writing  the  above,  my  friend  Dr.  Voss,  of  this  city,  has  placed 
in  my  hands  an  elaborate  paper  on  this  subject,  from  the  pen  of  Dr. 
Edward  Zeiss,  of  Dresden,  and  which  has  been  translated  by  Dr.  R. 
Newman,  Prosector  to  Chair  of  Surgery,  Long  Island  College  Hospital. 
Dr.  Zeiss,  after  rejecting  all  other  European  specimens,  claims  that 
bony  uni(m  has  occurred  within  the  capsule  in  a  specimen  now  in  his 
possession,  and  also  in  a  specimen  which  may  be  found  in  the  patho- 
logical cabinet  of  the  medico-chirurgical  academy  of  Dresden.*  I 
rtrgret  that  I  am  not  able  to  publish  these  cases  at  length,  as  well,  also, 
as  the  able  review  of  their  claims  sent  to  me  by  Dr.  Newman,  in  which 
Dr.  Newman  clearly  shows  that  Dr.  Zeiss  has  completely  failed  to 

Journ.)  Sept.  1836).  Robert  Hamilton  says  that  Prof.  Tilanus  showed  him  three 
specimens  in  the  museum  of  the  Hospital  of  St.  Peter,  at  Amsterdam  (Ibid.,  vol. 
xxxi,  470,  from  Lond.  Med.  Gaz.,  Jan.  C,  1813).  Malgaigne  says  there  arc  three 
specimens  in  the  Dupuytren  museum  which  have  been  described  with  the  same 
interprelalion.  The  whole  number  claimed  by  transatlantic  surgeons  is  therefore 
nineteen. 

>  Malgaigne,  Trait6  des  Fractures  et  des  Luxations,  tom.  i,  p.  678. 

*  Description  of  two  specimens  of  intracapsular  fracture  of  the  neck  of  the  femur, 
and  union  by  callus,  by  Dr.  Edward  Zeiss,  Dresden,  1864. 
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establish  the  correctness  of  his  opinions.  Theit?  is  iio  conclusive  cv^i- 
deuce  that  the  bones  were  ever  broken,  nor,  if  they  were  broken,  thai 
the  fractures  were  entirely  wit  Inn  the  cupsulc. 

On  tliis  .side  of  tlte  Athmtic,  the  number  of  specimens  for  which  the 
honor  18  ehiiniecl  is  nearly  equal  to  the  ori^in«l  nnniber  in  Eurojie; 
but  they  have  m^t  yet,  all  of  them,  been  subjected  to  the  .^anic  lifting 
process  as  their  tbreit:;n  n>ngeners;  an<l  it  reniiun.s  to  be  seen  how  many 
of  them  will  come  siurc^rifully  out  of  a  similar  fifty  years'  contest* 

Three  of  the  specimens  belonged  to  Renl>en  I),  Mussey,  late  Pro- 
fessor of  Sur^jjery  in  tiie  Miami  Medical  College,  at  Cincinnati,  Ohio. 
He  has  hiniself  fnrni.shefl  a  eomjilete  history  and  descriptiur»  of  tUv 
Sf>erimens^  acernnpruiiful  with  drawin^s.^  One  may  be  Ibund  in  tlie 
Wislarand  llorncr  Museum  at  Philadelphia  j'  one  belongs  to  Willard 
Parker  oJ'tliis  city;^  two  to  the  Albany  College  Museum;*  two  to  the 
Harvard  Medical  College,  Boston  ;*  one  Uj  I  he  Mrittere<»l lection  (S|>eei- 
mcn  B,  71);  one  to  Dr.  Pope,  of  St.  Louis.  Dr.  Sands,  of  this  city, 
hiis  also  lately  ]>resented  a  sui>posed  example  to  the  Xew  York  Patho- 
logical Society.'^ 

In  the  former  editions  of  this  book  I  have  ex  am  in  wl  the  claims  of 
several  of  these  specimens  very  much  at  length;  but  as  new  sfKX'imen:* 
are  e%*ery  now  and  then  being  presented  to  our  notice,  for  each  of  which 
special  claims  are  set  ujijand  iuasmueh  as  no  practical  rei^ults  are  likclj 
to  follt)W  U|>on  a  further  disenssion  of  this  point,  or  upon  its  d<^tinit^ 
decision,  I  have  ef>tieludcd  to  refer  tliose  of  my  readers  who  i'et.^1  a  par- 
tieular  interest  ifi  the  matter  tu  either  one  of  my  carliei'  edition.**,  and 
to  the  various  monographs  to  which  I  have  furnished  refereneej^. 

I  have  also  in  my  own  cabinet  a  femur  of  no  inconsiderable  preten- 
sions, belonging  clearly  to  that  class  of  s[>eci mens  recogni/etl  by  litibert 
Smith*  Its  net  k  is  greatly  shortened,  and  this  surgeon  would  nL»:od 
it,  I  think,  as  an  imijactinl  intracapsular  fracture,  but  its  claim  wuuM 
be  promi>tly  denied  by  Malgaigne,  on  account  of  the  absorption  and 
distortion  of  its  neck.     Its  history  is  as  follows; 

About  the  year  1833,  Mrs.  Wakelee,  of  Clarence?,  Erie  County,  New 
York,  let.  (J8,  who  was  then  very  low  with  tul>enMdar  consuntptionf 
and  so  ill  as  to  be  scarcely  able  to  walk  across  tlte  Ho«ir,  tri|»|ie<l  upon 
the  carpet  and  fell,  sinking  upon  her  left  side.  She  vv;is  unable  to  ris<,\ 
but  was  laid  upon  a  lieil  l>y  her  son,  Dr.  Wakelee »  a  very  intelligent 
physician,  residing  in  the  saiue  huuse,  who  did  not  suspec^t  a  fracture. 
Dr.  Bissel  saw  heron  the  following  day,  and,  on  rotating  the  limb  out- 
wards,  he  says  that  he  discovered  a  crepitus.  His  examination  was 
greatly  lacilitated  by  her  extreme  emaciation, 

Mrs.  W.  Wiis  placed  upon  a  double  inelined  [ilane,  with  apparatus* 
for  extension,  etc.,  and  left  in  charge  of  Dr,  Wakelee.     On  the  fifth 


^  .'Vmcr  Journ.  Med.  Sci.,  April,  1857, 

*  H.  IL  Smith *s  Sur^i^ry,  p.  SOX 

*  Jnhn.sonV  pup«"r  ^n  lTitruL'Hp,^u1»r  FrHClurci,  op.  cit. 

*  Trun^,  Nfw  York  Stuio  .Med.  S«x\,  lRo8 

*  Bigdiiw  Oh  Di^locattoti,  etc.,  of  Hip,  18G9»  p.  126. 
«  New  York  Mail.  Ucu,,  June  1,  18<J9. 
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day  the  splint  was  removed,  and  from  this  time  no  dressings  of  any- 
kind  were  applied.  The  reason  for  this  change  of  treatment  was,  that 
she  was  likely  to  live  but  a  few  days,  in 
consequence  of  the  state  of  her  lungs,  and 
that  such  confinement  would  only  hasten 
her  death.  Contrary,  however,  to  all 
expectations,  she  gradually  convalesced, 
so  that  after  two  or  three  years  she  could 
walk  on  crutches,  her  toes  turning  out 
and  her  limb  becoming  somewhat  short- 
ened. Four  years  after  the  accident  she 
died,  and  Dr.  Bissel  obtained  from  Dr. 
Wakelee  the  specimen,  of  which  the  ac- 
companying drawing  is  a  faithful  deline- 
ation. 

Dr.  George  K.  Smith,  of  the  Long 
Island  College  Hospital,  has  made  a  most 
valuable  contribution  to  our  knowledge 
of  the  anatomy  and  pathology  of  the  hip- 
joint,  which  will  explain  in  a  great  meas- 
ure the  discrepancies  of  opinion  which  at 
present  exist  among  surgeons  as  to  the 
character  of  certain  specimens,  and  may- 
hereafter  enable  us  to  decide  with  more 
accuracy,  and  may  lead  to  a  better  agree- 
ment of  opinion. 

His  observations  prove  that  anatomists  have  not  hitherto  correctly 
described  the  attachment  of  the  capsule ;  that  the  capsule  is  seldom,  if 
ever,  attached  at  the  same  point  in  different  j)ersons,  while  it  is  as 
uniformly  found  attached  at  the  same  point  in  the  opposite  femurs  of 
the  same  person.  In  order,  therefore,  to  determine  whether  the  line 
of  fracture  in  any  given  specimen  was  without  or  within  the  capsule, 
we  must  always  compare  the  fractured  bone  with  its  congener,  and  not 
with  the  femur  of  another  person. 

He  has  further  shown  that  after  a  fracture,  and  the  consequent 
absorption  of  the  neck,  the  normal  position  of  the  capsule  is  almost 
constantly  changed;  so  that  its  present  attachment  does  not  declare 
what  were  the  points  of  its  attachment  before  the  fracture  occurred ; 
and  finally,  that  the  absorption  proceeds  unequally  and  irregularly, 
yet  with  great  rapidity,  in  the  two  fragments;  and  as  the  bony  union, 
if  it  ever  takes  place,  probably  occurs  subsequent  to  the  arrest  of  the 
absorption,  the  line  of  union  cannot  in  itself  alone  determine  whether 
the  fracture  was  near  the  head  or  near  the  trochanters.^ 

It  seems  to  me  probable  that  under  certain  favorable  circumstances 
this  union  will  occur;  these  favorable  circumstances  have  relation  to 


Vertical  section   of  Mrs.  Wakclee's 
femur,  acetabulum,  and  cai»ule. 


*  Georffo  K.  Smith,  Insertion  of  thn  capsular  liiramcnt  of  the  hip-joint,  and  its 
relation  to  intracapsular  fracture.  Medical  and  Surgical  Keporter,  Philadelphin, 
1862. 
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several  conclitions,  such   as  age,  lieultli,  degree  of  st'pamtion  of  the 
fragments,  laceration  of  the  i>eriosteum  anil  i^psiile,  treatment,  eto. 

Robert  Smitli  thinks  it  is  not 
likely  fo  ocx-ur  unh^s  the  frag- 
ment's are  impaetal;  but  Sir  Ast- 
ley  Coo|)er,  i\s  we  have  already 
seen » at! mi t ted  its  possibility  when- 
ever the  reHeetcd  capsule  and  the 
periosteum  were  not  torn,  and  at 
the  same  time  the  fm^^^mentB  were 
not  displaced.  If  to  these  c*ondi- 
tions  we  were  to  add  moderate 
bnt  not  extreme  age,  with  gofxi 
health,  we  can  see  no  sufficient 
reastjri  why,  under  judicious  treat- 
ment, bony  union  rnigfit  not  ocY-a- 
8iona!ly  be  exiK^cted.  But  such  a 
comhitiation  of  cireumstaurej^  is 
probably  exceedingly  rare;  and, 
what  is  more  unfortunate,  if  they 
exist,  the  fracture  is  not  likely  to 
be  recognized,  and  the  surgeon 
will  fail  to  avail  himself  of  thosi* 
ad\*antageous  coincidences  which 
m  i gl 1 1 ,  if  II n de i"s tood  a nd  pro|KTiy 
treated,  secure  a  bony  union*  Du- 
puytren  my$,,  when  the  fragments 
are  not  disphiced  '*its  (existence 
may  be  suspected,  Intt  cannot  be  positively  asserted.''  There  will  not  l»e 
wanting,  however,  examples  in  which  surgeons  will  lielieve  or  aiKrm 
that  they  have  recogiuztHJ  the  fracture  and  wrought  the  eui*e.  I  have 
heanl  of  many  such  instances,  and  Mr*  Smith  has  reteri'ed  to  one, 
whii^h  is  quite  pertinent,  as  having  been  reported  in  the  GazHte  deM 
HopiUmx.  A  wormnij  tot,  64,  was  trcate<l  l(>r  an  intramiwular  frac- 
ture of  the  neck  of  the  femur  at  one  of  the  hospitals  in  Paris,  and  *'at 
the  euti  of  four  weeks  she  was  diHcluirged  jiertW^tly  cvired,  and  without 
shortening."  We  fully  partake  of  Mr.  Sniith*s  surprise  at  the  impu- 
dence of  this  claim,  yet  we  do  not  see  in  it  much  greater  improliability 
than  in  Mr.  Swan's  ease,  received  by  both  Mr.  Smith  atid  Sir  Astley 
hiutself,  wliere  the  neck  was  ibuud  almost  wholly  ututeii  by  l>one  in 
five  weeks,  although  the  woman  was  80  years  old,  and  actually  dying 
while  the  process  was  going  on  1  Sjiys  Dupuytren,  *'  I  would  lay  it 
down  as  a  general  principle  that  all  fractures  t)f  the  neck  of  a  cylindri- 
cal bone  should  be  kept  at  rest  tw^ice  as  long  a«  ordinary  fnietun^  of 
the  same  bone;  and  even  after  tluit  period  I  have  seen  rlisplaeemeiit 
take  place.  The  term  may,  therefore,  be  lengthened  to  a  huiidre«l 
days,  or  even  longer  in  aged  ami  teeble  persons,  whose  po>vei>i  of  rep* 
aration  are  much  deteriorated/' 

It  is  not  the  purpose  of  the  writer  to  describe  particularly  all  of  the 
ae<*idents  or  pathological  conditions  with  wliieh  these  fmctur^s  may  be 


Imimcled  fracture  iritlifa  the  captule.    {From 
Biipeloff.) 
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Fig.  131. 


confounded.  It  is  sufficient  to  allude  to  them,  and  leave  to  others  the 
labor  of  a  complete  historical  record ;  but  I  am  tempted  to  devote  a 
paragraph  to  what  has  been  variously  termed  "morbus  coxa;  senilis" 
(Robert  Smith) ;  "  chronic  rheumatic  arthritis  "  (Adams) ;  "  interstitial 
absorption  of  the  neck  of  the  thigh-bone"  (B.  Bell) ;  "  rheumatic  gout" 
(Fuller);  and  by  others  "  interstitial  and  progressive  absorption ;"  but 
the  exact  nature  and  cause  of  which  morbid  changes  are  not  yet  fully 
understood.  Mr.  CoUes  does  not  think  this  partakes  of  the  nature  of 
rheumatism.  1  have  myself  a  specimen  of  what  has  been  more  gener- 
ally called  chronic  rheumatic  arthritis, 
occurring  in  the  knee-joint,  accompanied 
with  a  flattening  and  eburimtion  of  the 
articular  surfaces,  and  Gulliver  has  shown 
that  similar  changes  of  form  in  the  neck 
of  the  bone  may  occur  in  tolerably  young 
persons. 

I  suspect  also  that  it  will  be  found  to 
occur  under  a  greater  variety  of  circum- 
stances, and  to  present  a  greater  variety 
of  forms  than  have  yet  been  described ; 
and  we  shall  perhaps  find  a  partial  ex- 
planation of  this  diversity  and  frequency 
in  one  single  circumstance,  namely,  the 
peculiar  anatomicjil  structure  of  the  neck. 
The  neck  of  the  femur  stands  nearly  at 
a  right  angle  with  the  shaft,  or  at  an 
angle  so  great  as  that  the  weight  of  the 
bo<ly,  even  in  health,  has  the  effect  to 
gradually  depress  the  head  below  the  top 

of  the  trochanter  major,  and  to  diminish  its  length.  This  is  seen  con- 
stantly in  the  striking  change  of  form  which  occurs  between  childhood 
and  old  age.  Now,  if  from  any  cause  whatever,  such  as  a  blow  upon 
the  trochanter  or  upon  the  foot,  the  neck  or  head  is  made  to  suffer,  and 
inflammation,  or  perhaps  only  a  slight  degree  of  increased  action  in  the 
absorbents,  ensues,  resulting  in  an  equally  slight  softening  of  the  bony 
tissue,  these  pathological  circumstances  may  end,  sooner  or  later,  in  a 
striking  change  of  form  in  the  neck  or  head.  But  it  is  not  necessary 
to  suppose  an  external  injury  to  explain  the  occurrence  of  this  inflam- 
mation, and  consequent  softening  of  the  bone;  a  scrofulous,  or  rickety, 
or  tuberculous  constitution  may  occasion  it,  and  we  see  no  reason  why 
these  conditions  are  not  as  likely  to  lead  to  a  change  of  form  here  as  in 
the  bones  of  the  leg  or  of  the  spine.  A  change  of  form  in  the  head 
may  he  the  result  of  an  ulceration  of  the  cjirtilage;  and  a  change  of 
form  in  the  neck,  o^  ulceration  of  the  neck.  Among  other  causes,  also, 
'•chronic  rheumatic  arthritis"  may  operate  in  a  large  proportion  of  those 
examples  which  belong  to  advanced  life.  One  case,  reported  by  Gul- 
liver, would  seem  to  show  that  a  deformity  may  occur  here  as  a  result 
of  disease,  and  independently  of  pressure,*  yet  it  is  plain,  from  the  di- 


Scction  of  a  sound  adult  femur. 


*  Gulliver,  Lend.  Med.-Chir.  Rev.,  vol.  xzxix,  p.  644. 


386 


FRAf'TURES    OF    THE    FEMUR, 


I'cction  which  the  deviation  of  tlie  head  and  ne<_^k  usually  takes,  that 
pressure  |)ertbrms  an  important  part  in  the  causation, 

From  these  variou:^  ojuises,  operatino:  in  these  diverse  way .^j  we  shall 
have  the  diiierent  defurniities  enumerated  and  described  by  eurgical 
writers.  The  head  ilatti'ued,  irregnlarly  spread  out,  depresses!  anii 
polibhed;  the  neek  shortenLHl  and  irregularly  thickened  lurd  ^  vn?iii<lfMl; 

Flo,  132. 


"^■m.. 


:*^. 


Chronic  fhcumntlc  Arthrlili.    (MUUt.) 

the  troehaivter  major  rotated  outwards  and  drawn  upwards;  sinuous 
chasms  traversinjL::  the  ntrk,  prfdlncLil  by  uh.*eratioji ;  and  fiJially,  short- 
ening of  the  neck,  by  a  true  interstitial  absorption,  and  with  little  or 
no  increase  in  its  lireadtlj,  the  trochanter  major  also  being  rotated  out- 
wards. It  won  hi  be  strange,  moreover,  if  the  interior  of  these  bones 
did  not  present  some  changes  in  .structure,  such  as  have  been  frcaucntly 
observed,  namely,  an  irr»»gnhn"  exp!ln^ion  or  coiKlensation  of  tne  cei- 
Inhir  tissue,  and  whicli  hittrr  might  easily  lie  supjuiscil,  by  one  who  was 
inattentive  io  all  of  these  cireumstances,  to  indicate  the  line  of  an 
i mngi  nary  fraetn  re. 

The  following  example  will  illustrate  the  incipient  stage  or*»nc  cliiss 
of  these  cases,  namely,  that  in  which  the  neck  is  not  only  shortened, 
but  its  suriace  is  irre^xtilai  ly  sfnuned^  as  if  it  had  been  broken  and  ini- 
peHeetly  united. 

William  Clarksim,  let.  4*1,  was  admitted  into  the  Torenito  Hospital, 
C.  W.,  May  5,  1858,  witli  tubercular  conenmption,  of  which  he  died 
on  the  25th  of  tlie  same  month. 

He  \vm\  been  under  the  care  of  Dr.  Scott,  and  it  having  been  noticed 
that  he  complained  of  hi.^  right  hip  at  the  time  of  admission,  an  auto|)ey 
was  made  on  the  25th,  at  which  1  was,  through  the  courtesy  of  the 
house  surgeon,  permitted  to  be  present 
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examined  both  hip-joints,  and  found  the  neck  of  the  right  femur 
ed,  especially  in  its  posterior  aspect.  At  the  junction  of  the 
ith  the  neck,  posteriorly,  and  extending  about  half-way  around, 
e  was  carious,  and  so  fiar  absorbed  as  to  leave  a  sulcus  of  a  line 
in  depth,  and  of  about  the  same  width.  Adjacent  to  this,  also, 
le  was  quite  soft,  yielding  under  the  slightest  pressure  of  the 

There  was  no  other  appearance  of  disease.  The  opposite  femur 
md. 

hospital  record  furnished  the  following  account  of  his  case,  so 
he  injury  to  his  hip  was  concerned : 

it  nine  months  before  admission,  then  laboring  under  the  mal- 
which  he  finally  died,  he  received  a  blow  upon  his  right  tro- 
,  ever  since  which  he  had  been  lame,  and  suffered  pain  in  the 
of  the  hip-joint.  The  pain  was  felt  especially  in  the  groin, 
he  trochanter  was  pressed  upon,  or  when  the  sole  of  his  foot 
•cussed.  The  thigh  was  slightly  flexed  ;  the  toes  a  little  everted; 
walked  with  some  halt. 

case  of  the  soldier,  Fox,  reported  by  Gulliver,  and  who  died  of 
losis,  presents  a  case  also  exactly  in  point,  but  illustrating  a 
ige,  or  the  completion  of  the  same  process, 
he  precise  nature  of  the  changes  in  the  two  following  examples 
it  be  certain,  since  they  have  not  been  determined  by  dissection, 
'ill  serve,  however,  to  illustrate  the  usual  history  and  progress 
isiderable  number  of  cases.  They  certainly  were  not  examples 
ure. 

•aim  Brown,  when  twelve  years  old,  fell  from  a  tree  and  struck 
is  right  foot.  Dr.  Silas  Holmes,  of  Stonington,  Ct.,  was  called, 
particular  symptoms  at  this  time,  I  have  only  learned  that  the 

not  shortene<l.  The  doctor  laid  a  plaster  upon  his  hip,  and 
1  without  any  further  treatment.  In  three  days  he  was  able  to 
n  crutches;  in  three  weeks  he  walked  without  crutches,  and  in 
jnths  was  at  work  as  usual.  There  was  at  this  time  no  short- 
r  deformity  of  any  kind. 

Brown  subsequently  enlisted  as  a  soldier  in  the  war  of  the 
an  Revolution,  and  experienced  no  difficulty  in  this  hip,  until 
severe  illness  which  followed  upon  an  unusual  exposure,  when 

about  thirty-five  years  old.  At  this  period  the  leg  began  to 
,  but  the  shortening  was  uaccompanied  with  pain  or  soreneas. 
onsulted  me,  July  17,  1845,  at  which  time  he  was  eighty-three 
►Id,  and  a  remarkably  strong  and  healthy-looking  man.  The 
ing,  which  had  ceased  to  progress  some  years  before,  amounted 
time  to  two  and  a  half  inches. 

officer  in  the  United  States  army  addressed  to  me  the  following 
lated  November  13,  1849: 
•  mother-in-law,  Mrs.  S.,  of  D.,  some  three  years  since  fell  down 

of  stairs,  striking  on  her  side  upon  a  stone,  injuring  the  hip- 
jverely ;  but,  uj)on  examination,  her  physician  declared  that 
as  neither  a  fracture  nor  a  dislocation,  and  said  that  she  would 
lly  recover.  Something  like  one  year  since  the  injured  limb 
aced  shortening,  so  that  she  can  now  barely  touch  her  toe  to 
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the  floor  as  she  walks.  8he  can  Iwar  but  little  wi?ight  upon  it,  atnl 
is  com|»elled  to  use  ii  crutch  or  a  cane  constantly.  So  much  time  has 
now  rlapscfl,  and  the  limb  is  so  little  better,  and  constantly  bt^ioming 
sliortor,  1  Iiuve  proposed  to  ask  your  o|iinton/'  etc. 

I  noiHl  scanvly  say  that  1  had  no  be^^itatinn  in  pronoiincing  tlii?  a 
case  of  chronic  intlnmniatiori  of  the  bone,  aei'ompanied  with  j^ofteniiig 
and  gradual  clian^^e  of  foriu,  either  of  the  neck  or  head,  or  of  lH»th. 

It  is  pro|>er  that  I  sfjoutd  state  briefly,  before  I  leave  this  subject, 
what  constitute  the  chief  ditliculties  in  the  way  of  union  by  l»one  withm 
the  capsule. 

Tlie  i>ersons  to  whom  the  accident  occur8  are  generally  advanced  in 
life,  atid  consequently  the  process  of  repair  in  feeble  and  slow. 

The  head  of  the  bone  ret^ives  its  siip[j|y  of  blcKxl  chiefly  through 
the  neck  and  reflected  ca|isulc,  and  when  l)otli  are  severefl,  the  ^snl«ll 
amotuit  furnisbcil  by  the  round  li(i:ament  is  tbinid  to  be  insufticient. 

When  the  frafrmcnts  are  onec  displac^:'d,  it  is  difficult,  ii^i  I  have  n!- 
ready  explaiuecl,  if  Tiot  iuipossible,  to  replat»e  them. 

Tlie  direction  of  the  fracture  is  genenilly  such,  that  the  ends  of  the 
fragments  do  not  proiwrly  support  and  sustain  each  other  wdicn  thi'V 
are  in  apposition. 

The  fracture  is  at  a  point  'where  the  most  powerful  nuiscles  in  the 
body,  actio jr  with  <^rcat  advautno:e,  tend  Ui  displace  the  bn»ken  ends. 

Agwl  persons,  wlio  are  chiefly  tlie  sulijects  of  this  accident,  di>  tiot 
bear  wel!  the  necessary  wufincnicnt,  and  espwally  as  the  union  retiuiit^ 
generally  a  hunger  time  tlum  the  uniou  of  any  other  fracture;  so  inat  a  ' 
persistence  in  the  atteni|*t  to  confine  tlie  patient  the  requisite  tirae  often 
causes  death. 

Whether  tlie  aWnce  of  provisional  caUus  as  a  Ixuid  of  union,  and 
the  infrrpositiou  of  synovia!  flui<l  bctwr-cii  the  ends  of  the  fragments^  , 
constitute  aflditional  obstacles,  I  am  not  fully  prepared  to  day.     In  the 
opinion  of  many  surgeons  these  circumstance8  constitute  very  serious 
if  not  the  chief,  obstacles. 

It  remains  only  to  eonsider  w'hat  is  the  usual  n*sult  of  this  fnicttirc 

The  fragments,  more  or  less  drs[daced^  undergo  various  chang<*s. 
The  acetabular  fragment  is  geuerally  rapidly  absorbed  as  far  fis  ihi* 
head;  and  occiisioually  a  cons  id  era  I  de  port  it  mi  of  this  latter  diap)>enrs 
also;  while  the  trochanteric  fragment  a(>penrs  rather  as  if  it  ha<l  Ih^u 
flattened  out  by  pressure  and  frjctitui,  it  having  gained  as  much  genc*- 
mlly  in  thickness  as  it  Ims  lost  in  lengtli.  To  this  observation,  how- 
ever, there  will  be  found  many  txccj^titms.  Soiuetimes  the  trochan- 
teric fragment  forms  an  o|>enj  shallow  scK^ket,  into  which  the  acetabular 
fragment  is  receivtxl ;  or  its  extremity  may  be  irregularly  convex  and 
concave^  to  eorrespcjnd  with  an  exactly  opposite  condition  of  the  ace- 
tabular fragment.     (Fig.  133.) 

Onlinarily  the  two  fragments  move  n|Miri  each  other,  without  the 
interventroii  of  nnv  subst:»nce:  but  t^ften  they  become  uniteil,  more  or 
less  completely,  liy  filjrous  iKinds  (Fig*  134),  wbii'h  bands  may  Ik*  short 
or  long,  accorrling  to  the  amcmnt  of  motion  which  has  Iwru  maintain^l 
between  the  fragments  while  they  are  forming,  or  to  the  degriH?  of  sep- 
aration which  exists. 
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J  The  capsular  ligaments  are  usually  eons^idorably  thickened^  and 
^K^elon^tted  in  certain  din^ctious,  and  n(»t  unrntjuently  ptMtetrated  hy 
^hpirula?  of  bone.  They  are  also  found  sonietinies  attaehed  by  iirin 
^Bmnds  to  the  aa:?talH]lar  fratrment. 

^"     A  i>ermanent  shortening-,  and  either  with  or  without  evei^^ion  of  the 
limb,  are  the  invariable  eouseiiueuee?>  of  this  aeeident.     Indeed,  not  a 


FiQ,  133, 


Flo.  i;m. 


Fraetun?  uf  etrvisc   ftMiiuriit  wKliiiii  r^ipsiilff. 

9un\UfAn    Opposite  jiurfacea  Irri'ijiilurly  roei- 

and    coi><>av(%    »iui    |mlI»iiiHl;    niuvlog 

lliithtly  upon  cucli  other,    iFrimi  a  spoL'iriup 

I  the  tK?»<!^«aioti  of  iJr  JdaUh  Cruttby.) 


Mnyo'fl  sptMltn^o.  United  by  ligumviit.  Pjitleiit 
lire*]  nine  iinjotba  »fter  the  nccitlt'nt  The  tro- 
c-hftnttT  ininur  nrrested  the  detM^ut  af  the  bend. 
(From  Sir  A.  rooper.) 


ew  sucxnimb  i-apidly  to  the  injury,  jjerishinfj^  from  a  low,  irritative 
[fever,  or  from  gradual  exiiaustion,  within  a  inontli  or  two  from  the 
iuie  of  its  occurrence.  Says  Robert  Smith  :  **  Our  jirognosisj  in  eases 
jf  fracture  of  the  neck  of  the  femurj  nsust  always  be  unfavoralde.  In 
jany  instancies  the  injury  soon  proves  fatal,  and  in  all  the  functions 
>f  the  limb  are  forever  impaii-etl ;  no  matter  whether  the  fracture  lias 
iken  place  within  or  external  to  the  capsole — ^whcther  it  Itas  unite*! 
tiy  liij^ament  or  l»ouc — sliurteniiig  of  the  limb  and  kunenes^  are  tlie  in- 
evitable results,*' 

Treatment, — Incase,  theuj  (if  a  eompk'te  tractni'c  within  the  eapsuh\ 
existing  without  laceration  of  the  reHcctetl  capsule,  or  displacement  of 
llie  fragments,  an*l  equally  in  eane  of  a  fracture  at  the  san)t*  point  with 
^mpaetion^  the  treatment  ought  to  he  directed  to  the  retention  of  the 
bone  in  place,  by  suitable  inechanical  means,  lor  a  IcnjL^th  of  time  suMi- 
cient  to  insure  botiy  union,  oi'  for  as  long  a  time  as  tlic  condition  of  the 
patient  will  w*arrant. 

The  means  which  are,  iii  my  judtrment,  ijest  caleidated  to  fulfil  this 
imiK)rtant  indieiition,  are  complete  rest  in  the  horizontal  postui-e,  the 
limb  being  secured  by  the  same  apparatus  which  we  employ  with  so 
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of  the  shaft.     In  fraeti 


ofth. 


much  sucoei^  in  fractures  or  tne  snatt.     in  traeturcs  of  tiie 
ever,  whetlier  within  or  without  the  eajisale,  we  emj>lcij  n*»  n 

splint^;  and  the  amount  of  extension  ought  to  be  only  one-half  of  that 
general l_v  employe^^l  in  fractures  of  the  shaft,  say  about  ten  pouoik 
The  long  stcle-spHnt,  with  a  foot-board^  to  prevent  eversion  of  the 
limb,  must  not  be  omittecL  In  my  hauclSf  and  in  the  hands  of  ray 
expert  liouse  surgeons,  tlie  apparatus  has  undergone  Si>  many  modifica- 
tion&  from  the  original  [ilaris  of  Crosby  and  Buck,  that  I  shall  hereafter 
find  it  necessary  to  designate  it  as  ray  own. 


Fffi-  isa. 


Auth6r*<9  uppamtuB  fur  fruetur*'*  of  Ihe  week  of  the  fetuur. 


Another  apparatus,  formerly  employed  by  me  in  fracture?  of  tb 
neck  of  tlic  femur,  but  for  whicli  I  have  lately  suljstitute<i  my  own,  i« 
Gibson's  modilictition  of  Hagetlorn's,  in  which  the  sound  limb  is  first 
secured  to  the  foot-board,  and  tlie  broken  limb  is  subsequently  bnnigbt 
down  to  the  same  point.  By  this  methtxl,  as  by  my  owu  apparatus, 
wc  may  avoid  the  necessity  of  a  j>erincal  band,  which  is  so  painfull  ift* 
sup|>f»rtable  often  when  the  fracture  is  at  the  neck. 

In  treating  this  fracture,  supposing  no  displacement  to  exist,  no  ex- 
tension beyond  that  which  is  necessary  to  insure  perfect  quiet  can  be 
proper,  inasmuch  as  the  fragments  are  not  overlapped ;  and  they  ne^J 
only  a  mo<lerate  assistance  to  enable  them  to  nuiintain  their  pr<«ciit 
lK)sition  tigainst  the  action  of  tlie  muscles,  Moret^ver,,  if  the  fragments 
are  impacted,  violent  extension  would  disengage  them,  and  render  tlieif 
displacement  and  non-union  inevitable. 


k. 


\i 


GlbM>n*s  modificatioti  of  Hai^orn^t  •|»ltiit. 


T  am  prt^mn.^l  to  aflfirm,  from  my  own  experience,  that  more  patie 
H'ill  endure  cjuietly  the  position  of  extension  for  a  length  of  time  '' 
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the  flexed  position,  whether  in  this  latter  the  patient  is  placed  upon 
his  aide  or  upon  his  back. 

How  long  the  patient  will  submit  to  this,  or  to  any  other  mode  of 
securing  perfect  rest,  is  very  uncertain,  and  the  decision  of  this  question 
must  rest  with  the  individual  cases  and  the  good  sense  of  the  surgeon. 


Fio.  137. 


(("///l^v 


Gibson's  modified  splint  applied. 


Not  very  many  old  and  feeble  people  will  bear  such  confinement  many 
days  without  presenting  such  palpable  signs  of  failure  as  to  demand 
their  complete  abandonment. 

Horizontal  extension  was  adopted  in  Jones's  case,  and  also  in  the 
case  reported  by  Fawdington,  and  is  said  to  have  been  successful.  In 
Brulatour's  case  the  limb  was  kept  extended  two  months;  in  Mussey's 
second  case  Hartshome's  straight  splint  for  extension  remained  upon 
the  limb  eighty-four  days;  in  Bryant's  case  a  long  splint  was  used 
"  some  weeks." 

It  is  true,  however,  that  other  plans  of  treatment  seem  to  have  been 
equally  successful.  In  the  case  reported  by  Adams  the  limb  was 
placed  over  a  double-inclined  plane,  made  of  pillows,  five  weeks ;  and 
in  Mussey's  third  example  the  limb  remained  in  the  same  position 
three  months.  Chorley  laid  his  patient  upon  the  sound  side,  with  the 
thighs  flexed,  for  a  space  of  two  weeks,  and  then  turned  him  upon  his 
back,  still  keeping  the  thighs  flexed.  At  the  end  of  six  weeks  he  was 
placed  in  a  straight  position,  etc. 

But  in  a  majority  of  the  examples  reported,  the  existence  of  the 
fracture  was  either  not  suspected,  or  bony  union  was  not  anticipated 
or  desired,  consequently  no  treatment  having  in  view  the  confinement 
of  the  broken  bone  was  adopted.  Yet  the  success,  it  was  claimed,  was 
as  great  as  that  which  has  followed  either  of  the  other  plans.  Harris's 
patient  was  simply  laid  on  a  sofa.  Field's  patient,  who  broke  the  neck 
of  both  femurs  within  the  capsule  at  different  times,  was  in  each  case 
left  without  treatment,  except  that  she  lay  upon  her  bed.  Mussey  him- 
self removed  all  dressings  from  Dr.  Daltoii  s  patient  on  the  eighteenth 
day,  and  placed  him  upon  his  feet,  and  Dr.  Wakelee  removed  the 
apparatus  from  his  mother  on  the  fifth  day. 

Nor  are  we  without  evidence  that  the  careful  and  judicious  applica- 
tion of  splints,  long  continued,  and  employed  under  the  most  favorable 
circumstances,  will  sometimes  fail.  The  two  following  cases  confirm 
these  remarks.  The  first  occurred  in  the  practice  of  Dr.  James  R. 
Wood,  of  this  city :  "  M.  J.,  a  young  lady,  set.  16  yeat»,  o?  V\^C!itQv>& 
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constitution,  perfectly  free  from  any  constitutional  taint,  either  of 
8crofiila,  HyphUis,  or  eaneer,  wiii^  caught  between  the  wheels  of  two 
earriuge>,  tlic  one  i*tati(Kiary,  the  other  in  motion*  The  blow  was 
received  rlirectly  on  tlie  trochanter  major  of  the  riglit  side.  The 
synij)toins  whi<'li  |)n^cntetl  themselves  .showed  eonckisively  that  there 
was  a  fracture.  Tiicre  was  jahortening,  loss  of  voluntary  motion,  ami 
eversiion;  by  placing  the  finger  on  the  troeha liter  major,  and  the  thumb 
in  tlic  groin,  a  weli-marked  crepitus  could  be  felt  on  extension  and 
rotation  hein«^  made.  Tiiere  was  no  hxi-eratioji  or  other  complication 
of  the  injury.  She  w;ts  placed  on  Amc^^bury's  splint,  ^vitli  side  splintfi 
accurately  adjusted,  and  every  precaution  taken  to  insure  a  perfect 
union.  The  limb  was  kept  on  this  splint  without  being  disturbeil  for 
six  weeks.  At  the  end  of  ttiat  time  it  was  tiiken  from  I  he  splint^  and 
examined  witli  mre ;  tlie  signs  of  Imcture  still  remained.  The  lifub 
was  re|)laee<l  on  the  sfdiut,  and  the  dressings  as  befVirej  everj^lhing 
was  attended  to  in  the  general  rnanagcnieut  of  theease  whic^h  the  doctor 
tliouglit  would  be  conducive  to  perfect  unimi.  The  patient  w^as  kept 
for  three  weeks  hmgcr  on  the  splint,  which  was  then  removed*  It  was 
found  that  there  was  no  union.  Patient  lived  for  three  years,  and  was 
so  lame  that  she  was  always  obliged  to  use  a  crutch  in  w^alking.  At 
the  expiration  of  three  yeai*s  she  died  of  an  acute  diseusc. 

**  On  examinatifm  of  ihe  cervix  femoris,  it  was  found  that  there  h»(l 
been  a  transverse  fracture  of  the  bone  just  at  the  juiictir)n  of  the  hmi 
and  neck.  The  head  of  t!te  bone  was  still  attaelied  to  the  a(*c*tabulum 
by  the  Itgamentum  tcras*  The  process  of  aVisorption  had  l)een  g«nug 
im^  an<l  the  head  of  the  Vione  had  ab'eady  been  absorbe<l  beh>w  the 
level  of  tlic  acetabulum,  and  wliat  remained  was  soft  and  spungy, 
ea.sily  brMkeu  with  tlie  liaudlc  of  tiie  scalpel.  The  neck  of  the  bfine 
was  roniuled  off,  and  covered  with  a  fibrous  deposit.  Tliis  was  not  a 
case  of  iliastasis,  as  has  been  suggested  by  an  eminent  sm'geon,  who 
judged  simjdy  from  the  age  of  the  patient.  She  was  full  sixteen  wheu 
tlie  acci<lcnt  liappened,  and  over  nineteen  wdien  she  died." 

Tlie  sec^oud  was  in  the  person  of  a  man,  aH.  25  years,  who  wa«  at  the 
time  of  the  accident  robust  antl  in  goofl  licaltlu  *' He  was  dancing  at 
his  sistcrV  wedding;  while  cutting  a  pigeon  wing,  he  struck  the  i'oot 
u|ion  which  he  was  resting  from  under  him,  and  fell,  striking  directly 
ufKin  the  trochanter  major.  He  was  unable  to  rise;  a  Ciirriage  w«5 
culled,  and  he  was  taken  directly  to  the  New  York  Hospital.  ThertJ 
he  came  under  the  charge  of  Dr.  J.  Kearney  Rodgcrs,  A  fracture  was 
immediately  diagnosticated,  and  tor  a  few  days  he  was  kept  on  the 
duuble-iucliucil  plane.  The  straight  splint  was  tlien  used,  and  the 
d nosings  kcfit  up  fur  six  weeks;  at  tlie  end  of  that  time  they  were 
taken  otF,  and  the  limli  examined;  there  was  no  union.  The  limb  was 
continued  in  the  straight  splints  for  three  weeks  longer,  and  again  ex- 
amined ;  tht^re  was  still  no  union.  The  patient  wjls  again  replaced  in 
the  straight  sjjlint  for  two  weeks  haiger,  but  no  union  occurriHl.  At 
the  end  i>f  three  months  from  his  admission  he  was  discharged;  he  was 
in  good  health,  but  so  lame  that  he  was  obliged  to  use  two  crutches  in 
walking.  After  his  discharge  the  patient  became  very  intempemte; 
and  in  tlie  course  of  a  few  weeks  he  applied  for  admission  to  Bellevoc 
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Bbipitd.  He  was  much  debilitated,  and  had  an  exhausting  diarrhoea, 
fikrtljr  after  his  admission  an  immense  abscess  formed  over  the  joint, 
ffUcb  discharged  profusely.  The  man  died  shortly  after  from  exhaus- 
tioD,  and'the  specimen  came  into  Dr.  Van  Burens  hands,  the  patient 
hrii^  been  in  his  service.  Dr.  Van  Buren  was  aware  of  the  patient's 
previous  history,  the  treatment,  etc.,  at  the  New  York  Hospital,  and  a 
orefiil  examination  was  made. 

"The  capsular  ligament  was  destroyed  entirely  by  the  suppurative 
prooeas;  there  vras  a  formation  of  callus  upon  the  trochanter  major;  the 
iigamentum  teres  was  entirely  absorbed ;  the  head  of  the  bone  was  spongy, 
as  if  worm-eaten ;  the  direction  of  the  fracture  was  oblique,  commenc- 
ing just  at  the  articulating  surface  of  the  head  and  ending  just  within 
the  capsule ;  the  upper  end  of  the  shafl  of  the  bone  showed  this  same 
appearance  that  was  marked  in  the  head.     These  points  are  beautifully 
SDOWD  in  the  specimen  at  the  present  time.     The  opinion  of  Charles  E. 
Isaacs,  M.D.,  the  able  Demonstrator  of  Anatomy  of  the  University 
IMediod  Collie,  is,  that  this  fracture  was  entirely  within  the  capsule."* 
The  bone  may  be  seen  in  the  museum  of  the  University  Medical  Col- 
lege, New  York. 

Such  equal  results  from  opposite  plans,  and  unequal  results  from 
similar  plans  of  treatment,  are  not  calculated  to  increase  our  faith  in 
the  testimony  which  most  of  the  foregoing  examples  are  supposed  to 
ihroish  of  the  possibility  of  bony  union.  On  the  contrary,  they  cannot 
&il  to  suggest  a  doubt  as  to  whether  some  of  them,  at  least,  were  not 
inaccurately  diagnosticated. 

But  admitting  that  they  were  not,  the  testimony  which  they  furnish 
in  relation  to  treatment  is  too  inconclusive  to  be  made  available  for 
instruction,  and  we  are  still  at  liberty  to  adopt  that  which  seems  most 
rational,  without  reference  to  the  experience  of  others. 

The  reasons  why  I  would  prefer  my  own  plan  have  already  been 
stated  in  part,  to  which  I  will  now  add,  that  if  an  error  should  occur 
in  the  diagnosis — if  it  should  prove  finally  to  have  been  a  fracture 
without  the  capsule — then  this  treatment  would  be  correct,  and  no  in- 
jury would  come  to  the  patient  from  the  error  in  diagnosis ;  but  if  we 
adopt  Sir  Astley  Cooper's  suggestion,  namely,  to  get  the  patient  upon 
crutches  as  soon  as  possible,  perhaps  as  soon  as  fourteen  days,  an  error 
in  diagnosis  might  be  followed  by  the  most  disastrous  consequences. 

(b.)  Neck  of  the  Femur  without  the  Capsule, 

Causes. — Like  fractures  within  the  capsule,  these  also  occur  most 
frequently  in  advanced  life.  They  are  not,  however,  as  often  met  with 
in  extreme  old  age  as  are  fractures  within  the  capsule;  and  they  are 
much  more  often  met  with  in  persons  of  middle  age,  and  in  younger 
persons,  than  are  intracapsular  fractures.  Of  fractures  recognized  as 
extracapsular,  in  Dr.  Hyde's  tables,  ten  were  under  fifty  years,  and 
seven  at  or  over  fifty.  The  three  youngest  were  respectively  thirty, 
twenty-five,  and  twenty  years  of  age. 


*  Johnsoiit  OD^  -*  lS-15. 
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As  to  the  immediate  causes,  we  have  already  mentioned  in  the  pre- 
ceding section  that  fraetiires  without  the  capsule  seem  to  he  the  result 
generally  of  falls  or  of  blows  received  directly  upon  the  trochanter; 
occasionally,  also,  they  are  protluced  by  falls  upon  the  feet  or  upon  the 
knees. 

Pathology. — These  fractnixis  may  occur  at  any  point  external  Xjo  the 
capsule,  but  generally  the  line  of  fracture  is  at  the  base,  corresponding 
very  nearly  witli  the  anterior  and  posterior  intertrochanteric  crt'ste. 
Alrnoj^t  invariably  the  acetabular  penetrates^the  trrjchanteric  fragnieat 
in  >^uch  a  manner  as  to  split  the  latter  into  two  or  more  pieces.  The 
direction  of  the  lesions  in  the  outer  fragments  preserves  also  a  remark- 
able uniformity  ;  the  trw*hunter  major  being  usually  divided  from  near 
the  centre  of  its  summit,  obliquely  downwards  and  forwartls  toward 
its  base,  and  the  line  of  fracture  terminating  a  little  short  of  the  tro- 
chanter minor,  or  penetrating  beneath  its  base;  while  one  or  two  lixieB 
of  fracture  usually  traverse  the  trochanter  major  horizontally. 

In  an  examinatiun  of  more  than  twenty  specimens,  I  have  noticed 
but  two  or  three  exceptions  to  the  general  rules  above  stated. 

In  Dr.  Miitter^s  collection,  specimen  marked  B  115  is  not  aceompa- 
nie<l  with  either  impaction  or  splitting  of  the  trochanteric  fragment; 
but  the  neck  having  bix?n  broken  close  to  the  intertrochanteric  lines, 
has,  apparently,  slid  down  uixju  the  shaft  about  one  inch,  at  which 
point  it  is  firmly  united  by  bone. 

Dr.  Neill  has  also  a  specimen  of  fracture  at  the  same  point,  but  with- 
out union  o^  any  kind,  in  which  no  traces  remain  of  a  fracture  of  the 
trochantci^.  The  acetabular  fragment  has  moved  up  and  down  tipiiii 
the  trcx^lumteric  until  it  has  worn  for  itself  a  shallow  socket  three  inches 
and  a  half  long;  the  apijroxlmate  surfaces  being  smooth  and  palii»bed 
like  ivory, 

I'he  trochanter  major  is  usually  turned  l>ack wards,  the  shaft  of  the 
femur  l)eing  rotated  in  this  direction,  the  same  as  is  usually  observe! 
in  other  fractures  of  the  neck  of  the  femur*  I  have  seen  one  exception 
to  this  general  rule  in  a  spcrimcn  belonging  to  Dr.  Mutter  (No,  29); 
the  trochanter  in  this  instance  is  turned  forwards,  so  that  the  neck  is 
shorter  in  front  than  behind. 

The  upper  fragments  of  the  trochanter  major,  whenever  the  lines  of 
fracture  are  tninsverse,  are  generally  inclined  inwanls  toward  the  neck, 
as  if  displaced  in  tfiis  direction  by  the  force  of  the  blow,  or  perhaps 
by  the  resistance  offered  by  certain  muscles  and  ligamentous  bands 
which  find  an  insertion  upon  its  summit. 

The  nt^ck  is  found,  in  most  cases,  standing  inwards  at  nearly  a  right 
angle  with  the  shaft,  the  head  being  much  more  depressed  than  the 
outer  extremity  of  the  neck  ;  in  consequence  of  which  the  lower  margin 
of  its  broken  extremity  is  driven  ranch  deeper  into  the  trochanteric 
fragment  than  is  the  upper  niargin, 

Matgai gne  believes  tliat  impaction,  with  consequent  fracture  of  the 
trochanters,  is  never  absent  in  true  extrac^ipsular  fractures?,  unless  it 
l>e  in  that  very  unusual  %'ariety  in  wliich  the  trochanter  forms  n  part 
of  the  inner  fragment  (fractures  through  the  trochanter  major  and  uase 
of  the  neck).     Kobert  Smith  entertains  the  same  opinion,  although 
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Malgaigne  does  not  s«?em  to  lia%^e  so  nndonstoocl  him*  T  cannot  agree, 
however^  with  either  of  thes*^*  gentlenjeii  that  the  rule  m  so  iiivariuhle, 
sinee  I  am  confitleJit  that  no  sueh  splitting  has  oeeiirred  in  either  of 

.the  two  speeinien.s  to  which  I  have  referred  as  helonging  re8i>ectivcly 
Drs,  Mutter  and  NeilK     It  is  true  these  are  both  oUI  frax^tiires,  and 

*to  some  extent  the  signs  of  fractun?  may  have  bec<:>me  oblitcmte<l,  but 


FlQ.  18S. 


Fio.  139. 


Pio.  140. 


tjQIMieied  extmcapsiiUr  lYAetures.    (It  Smltb,  nod  ErtrluMtn.) 

in   Mutter's  specimen   an   abundant  callus   indicates   plainly  enougli 

I  where  the  shaft  separated  from  tlie  neck,  while  the  trrK-hanter  major 
18  smooth  as  in  its  normal  condition,  nor  does  its  summit  incline  either 
way  from  its  usnal  position.  Nellies  s[>eeimen,  though  less  satisfactory, 
d^x-s  nut  fail  to  cunvinee  nie  that  neither  impaction  nor  splitting  of  the 
troehanfers  ever  oecurred. 

It  is  certain,  however,  that  impaction  and  comminution  of  the  outer 

^fcfragment  arc  very  constant,  and  that,  whether  the  fracture  is  pro<Juced 

^'by  a  fall  upon  the  feet  or  upon  the  trcK-hanter  major.     But  the  iuipae-* 

tion  doejR  not  necessarily  continue;  sometimes,  iiKleed,  it  does,  and  the 

^tposition  of  the  limb,  whatever  it  may  be  at  the  moment,  remains  un- 

^Palterably  fixed  ;  eitlicr  very  little  or  coositlerably  shortened,  according 

ti>  the  ilegree  of  impaction  ;  rotated  outwards  or  inwardts,  or  in  neither 

^-direction,  perhaps,  according   to  the  direction   of   the  force  and   the 

^ftacDount  of  comminution.     In  other  cases,  owing  to  the  extreme  eom- 

i      minution,  and  to  the  wide  separation  of  the  trochanteric  fragments,  or 

to  the  contraction  of  the  muscles  inserted  into  the  top  of  the  iemur,  or 

to  the  weight  of  the  body  in  attempts  to  walk,  or  to  injudicious  liand- 

ling  on  the  part  of  the  surgeon,  such  as  foreilile  rotation,  by  wliicb  ihe 

lecfC  is  made  to  act  as  a  lever,  and  to  actually  pry  the  fragments  apart, 

to  violent  extension,  by  which  the  impaction  is  overcome — owing  to 

>rae  one  or  several  of  these  clauses  it  often  liappens  that  the  fragments 

Bparate,  and  the  leg  becomes  immediately  more  shortened,  movable, 

id  more  iQclined  to  rotate  outwards* 
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Symptoms, — The  symptoms  which  indicate  a  fracture  of  the  neck  of 
the  ieiiiur  without  the  capsule,  are  pani,  mobility,  crepitus,  shortening 
and  eversion  of  the  limb.  The  trochanter  major  is  not  as  prominent 
as  ii|ion  the  oppo.^ite  side  ;  and,  especially  where  the  fragments  are  not 
impacted,  bnt  are  completely  separated,  it  rotates  upon  a  shorter  axis. 
There  are  also  several  other  signs  to  which  I  shall  refer  when  consider- 
ing the  differential  diagn^jsis. 

Befiire  considering  move  in  detail  the  value  of  these  several  signs,  I 
wish  to  call  attention  to  a  fact  which  has  been  often  observeil  by  myself 
and  otliers,  namely,  that  the  patient  is  able,  sometimes,  imniediat^^ly 
after  this  accident,  to  take  a  few  steps ;  yet  never,  perhaps,  witliout 
considerable  pain.  The  same  may  happen  in  an  intracajjsular  im- 
pacted fracture,  but  it  liappens  much  more  often  in  the  extracapf^ular 
impacted  fraetnre ;  but  the  ibi lowing  case  is  the  most  remarkable,  in 
this  point  of  view,  of  any  which  has  come  under  my  notice ;  A  labor- 
ing man,  about  50  years  of  age,  presented  himself  at  myelinic  at  lielJc- 
vue  Ho-^jiital,  some  time  dnring  the  fiill  of  1874»  wlio  stated  that  two 
years  before  he  had  fallen  a  distance  of  nine  feet,  striking  ujK>n  his 
side;  that  after  a  little  he  arose  and,  with  the  aid  of  a  stick,  walked  a 
mile  or  more  to  his  home.  Walking  caused  great  pain  in  his  hip,  and 
he  was  much  exhausted  when  lie  reached  home,  and  went  to  bet! ;  but 
having  uo  ?^usi>icion  that  his  limb  was  broken  he  did  not  c^ll  a  surgeon. 
Withiii  a  fortnight  from  this  time  he  l>egau  to  walk  about,  and  a  week 
later  he  began  to  perform  ordinary  labor,  yet  not  without  pain. 

When  this  man  came  before  the  class  I  found  the  limb  &hoitened 
three-quarters  of  an  inch,  the  toes  everted,  the  trochanter  major  de- 
pressed— that  is,  fluttcued — irregular  in  form,  and  much  increased  in 
breadth.  He  is  a  man  of  intclligene<%  and  U  certain  that  these  chang*^ 
of  form,  etc.,  were  observed  by  him  very  soon  after  his  recovery.  It 
seems  proper,  therefore,  to  assume  that  this  was  not  an  example  of 
gradual  change  of  form  and  position  due  to  a  chronic  ostitis,  but  that 
it  was  an  extracapsular  fractured 

The  pain  and  tenderness,  accompanied  sometimes  with  swelling  and 
discolomtion,  are  situated  most  often  in  front  of  the  neck  of  the  bone. 

Mobility  exists  in  a  majority  of  aises,  even  when  the  fragments  arc 
impacted  ;  that  is,  the  limb  can  be  moved  pi-ett^^  easily  in  any  direction 
by  the  surgeon,  but  not  without  prixlncing  pain  or  provoking  muscular 
spasms,  yet  the  patient  himself  is  unable  to  move  the  limb  by  his  own 
volition,  or  he  can  only  move  it  slightly. 

Crepitus  is  present  whenever  there  exists  a  moderate  but  not  com- 
plete imjjfiction.  It  is  also  present  generally  when,  the  trochanteric 
fragment  having  been  extensively  comminuted  and  loosened,  the  ini- 
paction  becomes  excessive  j  and  it  is  only  absent  when  the  impaction 
is  such  that  the  fragments  are  completely  and  firmly  locked  into  each 
other. 

A  shortening  is  inevitable,  at  least  in  all  cases  accompanicfl  with 
either  temporary  or  permanent  impaction,  and  we  have  seen  that  one 

^  Canton  on  InterstitiHl  Ab.^orption  of  the  Neck  of  the  Femur  from  Brmsc,  etc. 
London  Med.  Giir.rHte,  Aug,  11,  1848. 
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of  these  conditions  seldom  fails.  According  to  Sir  Astley  Cooper  the 
shortening  varies  from  half  an  inch  to  three-quarters  of  an  inch,  but 
Bobert  Smith  has  established  the  following  distinction.  When  the 
fracture  is  extracapsular  and  impacted,  that  is,  when  it  remains  im- 
pacted, the  shortening  is  only  moderate,  varying  from  one-quarter  of 
an  inch  to  one  inch  and  a  half;  in  fourteen  cases  measured  by  him  the 
average  was  a  fraction  over  three-quarters  of  an  inch ;  but  when  it 
does  not  remain  impacted  it  ranges  from  one  inch  to  two  inches  and  a 
half;  indeed,  Mr.  Smith  mentions  one  example  in  which  the  shorten- 
ing reached  four  inches,  and  forty-two  cases  gave  an  average  shorten- 
ing of  something  more  than  one  inch  and  a  quarter. 

Eversion  of  the  toes  is  very  constant ;  but  in  a  few  instances  upon 
record  the  toes  have  been  found  turned  in,  or  even  directed  forwards. 
Daring  the  winters  of  1864  and  1865, 1  found 
a  case  of  this  kind  in  my  wards  at  Bellevue 
Hospital.  In  the  specimen  referred  to  as  being 
found  in  Dr.  Mutter's  collection,  with  an  in- 
ward or  forward  rotation  of  the  trochanter 
major,  the  same  relative  position  of  the  whole 
limb  must  have  existed ;  and  in  my  remarks 
on  fractures  of  the  neck  within  the  capsule,  I 
have  referred  to  several  examples,  some  of 
which  were  probably  extracapsular. 

The  trochanter  major  usually  seems   de- 

Ed  or  driven  in ;  and  when  the  two  main 
ents  are  completely  separated,  if  the 
is  rotated,  the  trochanter  will  be  found 
to  turn  almost  upon  its  own  axis,  or  upon  a 
ven^  short  radius. 

in  enumerating  the  signs  of  exti*acapsular 
fracture,  it  will  be  seen  that  I  have,  with  only 
slight  variations,  repeated  the  signs  of  a  frac- 
ture within  the  capsule.  It  will  become  nec- 
essary, therefore,  to  indicate,  as  far  as  possi- 
ble, a  differential  diagnosis.  And  without 
pretending  that  all  of  the  differential  signs 
which  I  shall  enumerate  are  thoroughly  estab- 
lished, or  that  in  every  case,  even  after  a  careful  grouping  of  all  the 
symptoms,  a  satisfactory  diagnosis  can  be  made  out,  I  shall  state  briefly 
my  own  conclusions,  or  rather  what  seem  to  me  to  be  the  probable  facts. 


Fracture  of  the  neck  of  the  femur. 
(Fergusson.) 


BlONS  OF  A   FRACTURE   WITHIN  THK 
CAP8ULK. 

Produced  often  by  slight  yiolenco. 
A  fall  upon  the  ^t  or  knee,  or  a  trip 
upon  the  carpet,  etc. 

Generally  over  fifty  years  of  age. 
More  frequent  in  females. 

Pain,  tenderness,  and  swelling  less  and 
decker. 


Signs  of  a  fracture  without  the 

CAPSULE. 

Produced  usually  by  greater  violence. 
A  fall  upon  the  trochanter  mujor. 

Often  under  fifty  years  of  age. 

Relative  frequency  in  males  or  females 
not  established. 

Pain,  swelling,  and  tenderness  greater 
and  more  superficial.  It  is  especially 
painful  to  press  upon  and  around  the 
trochanter. 
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SlQNB   OF    A    rHACTURE    VTITBOTjT  TBI 


Sijorlening  at  fint  grentcr,  ti)nio»t  il- 
Wftvs  jiome 

Shortening  afl«^r  &  fr^w  diij*  or  w<»<^kf 
less  than  in  intr«ci*psulHr  frflctiiri**».  Thul 
is^  the  iimviunt  of  shortening  chiing*^'  but 
liUloJf  nt  nil  ;  irtheimpjtctiuri  coiifinuis&t 
not  nt  all  i  if  it  does  not  continae,  it  Qmy 
gbtirten  more. 

Meaauring  from  the  top  of  the  tro- 
chiinter  to  the  condyles  or  to  the  tnalli?oli| 
the  femur  may  be  found  a  little  ihofU 
ened. 

Tro«hiiDter  major  movea  upan  m  relm^ 
lively  shorter  radium. 

If  the  patient  recovers  the  u«6  of  I  lie 
litnb,  rettored  in  sU  or  eight  wc^kj. 

Enlargement  or  irregular  expansion  of 
I  roc  hunter,  which  nhav  he  fi^ll  sometimta 
dtftini'tly  through  the  «kin  and   diu»cIo», 

The  lifubpre^erving  it»  natural  atn»ngl1i 
and  aim. 

Slight  halt|  motions  of  hip  naltiraL 


Slows   or  A   FRACTURE   WITHIN   THE 

CAPSULE  {omtinued). 

(The  two  following  measurements  to 
be  mado  from  the  anterior  superior  ii|)in- 
OU8  procc8*  of  the  ilium  to  the  lower  ex- 
tremity of  the  malleolus  extern  us  or  in- 
tern uii) 

Shortening  at  first  lesa  than  in  extra- 
eap<^ular  fractures^  often  not  any. 

Shortening  after  a  few  days  or  works 
ffreiittT  than  in  cxtrncapsular  fractures. 
Sometimes  this  takes  place  suddenly »  as 
when  the  limb  is  moved,  or  the  pallcnt 
steps  upon  it. 

Measuring  from  the  top  of  the  tro- 
chanter to  the  condyles  or  to  the  malletdi, 
the  femur  is  not  shortened. 

Trochanter  major  moves  upon  h  rela- 
tively longer  radius. 

If  the  patient  recovers  the  use  of  the 
limb,  not  restored  under  three  or  four 
month?. 

No  enlargement  or  apparent  expansion 
of  the  trochanter  mil] or,  after  recovery, 
from  deposit  of  bony  callus. 

ProgrcKsivo  wasting  of  the  limb  for 
many  month?4  after  recovery. 

Excessive  halting,  accompanied  with  a 
peculiar  motion  of  the  pelvi?,  ^uch  as  is 
exhibited  in  persons  who  walk  with  an 
artificial  limb. 


Proffnoms, — In  atteraptiug  to  establish  the  diflereotial  diagnosis^  we 
have  necessarily  been  le^I  to  consider  most  of  tlie  essential  points  of 
prognosis.     Very  little,  therelore  reraains  to  l>e  said  upon  this  subject. 

Union  occurs  as  rapidly  in  this  fracture  as  in  fractures  of  the  shall; 
and  [xn-hups  in  general  more  promptly,  owing  to  tlie  existence  of  im- 
paction. 

But  whether  it  occurs  promptly  or  slowly,  or,  indeed,  if  it  does  not 
octnir  at  all,  a  remarkable  deposit  of  ossific  matter  almost  invariably 
takes  phice  alon*:^  the  intertrochanteric  lines,  where  the  bone  has  sejja- 
ratci-l  from  the  shaft,  anil  also,  not  unfrequently,  along  the  lines  of  the 
otker  fractures  oi*  the  trochanter* 

This  deposit  is  no  less  remarkable  for  its  abundance  than  for  its 
irregularity,  long  spines  of  bone  otlen  rising  up  toward  the  pelvis  and 
forming  a  kind  of  nobby  or  spiculatcd  crown,  within  which  tne  acetab- 
uhxr  fragment  reposes.  Iti  a  few  instances  tlvese  osteophytes  have 
reached  even  to  the  bones  of  the  jwlvis,  and  tbrmed  i>owerful  abut- 
ments, which  seemed  to  prevent  any  farther  displacement  of  the  limb 
in  this  direction,  and  by  some  writers  they  have  been  supposed  thus 
to  fulfil  a  positive  design.  A  sufficient  explanation  of  their  existenoe, 
however,  we  think,  can  be  found  in  the  fact  that  they  proceed  entirely 
from  the  trm^hanteric  fragments,  whose  extensive  comminution  and 
great  vascularity  would  naturally  lend  to  such  results*  The  same,  but 
in  a  less  degree,  has  already  been  noticed  as  occurring  in  impacted 
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fnictnrcs  at  the  anatomical  neck  of  the  hiiraeniSj  where  certninly  surh 
bony  abutnuMits  eotihl  not  serve  any  useful  piirj^iose. 


FlO.  143. 


J 


EslracipiuUr  frftctare.    (Erlcba«i).) 


ExtntcapsuUr  rracture.    (R.  Smith.) 


ft 


Probably  in  all,  certainly  in  nearly  all  cases,  the  Hmb  will  be  found, 
after  the  anion  is  eonsu ruinated,  more  or  less  shortened,  generally  be- 
tween half  an  inch  and  an  ineh.  If  exceptions  ever  t»eeur  it  nm.st  be 
in  those  examples  in  which  there  is  no  injpaction,  and  it  is  certain  that 
such  examples  are  very  rare.  Such  is  the  united  testimony  of  all  sur- 
geons whose  opinio!!.^  have  ever  been  respected  as  authority  ;  and  the 
game  is  true  of  intracajjsular  fractures.  What  ijfnorance  uf  the  ele- 
mentary facts  iif  surgical  science  do  these  men  exhibit  then,  who  affirm 
that  they  are  able  to  treat  all  fracturt^  of  the  femur  without  shortening. 

Eversion  of  the  fcHjt  is  not  so  wnstant  as  shortening,  but  it  will  be 
found  to  exist  in  some  degri'e  in  a  large  majority  of  cases,  even  when 
the  case  has  been  matmjLL'ed  in  the  most  f^kilful  manner ;  yet  In  this  re- 
^rd  something  will  depKMid  upon  the  position  in  which  the  limb  is 
maintained  during  the  treatment. 

TrecdmetiL — The  same  principles  of  treatment  are  applicable  here  as 
in  fractures  of  the  neck  within  tlie  capsule;  by  which  I  mean  to  say 
that,  as  in  all  of  those  examples  of  fracture  within  the  capsule  where 
the  relation  of  the  fragments  is  such  as  to  warrant  a  hope  that  a  bony 
union  may  be  consiimtnatcd,  namely,  where  the  fragments  are  not  dfs- 
jilaced  or  are  impactetl,  tlie  straight  position,  with  only  moderate  ex- 
tcDsion,  constitutes  the  most  rational  mode  of  treatment;  so  also  in  this 
fmcture,  whenever  the  fmgments  are  impacted  and  remain  impacted, 
the  straight  position,  with  moderate  extension,  employed  only  as  a 
means  of  retention,  but  not  so  as  to  overcome  impaction,  is  the  most 
suitable.  It  is  only  by  employing  this  plan  of  trciitnient,  which  no  one 
jet  shown  to  be  inapplicable  to  either  of  these  two  varieties  of  ac- 
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cidentjs — -I  do  not  speak  of  the  opinions  wliieli  men  may  have  euUr- 
tainetli  but  of  the  practical  testimony — it  is  only,  I  say,  by  employing 

this  uniform  plan   of  treatment  in  both 
^^°-  ^*^  ca^^es,  thjit  those  Ferions  misfortunes  to  the 

patient  can  be  avoided  which  would  ncces*- 
earily  continue  to  oeour  if  Sir  Astley 
Cooper's  advice  were  followed,  namely,  to 
allow  the  patient  in  the  one  case  to  dis- 

t)ense  with  .splints  wholly,  and  to  get  u\Hm 
lis  crutchei!  as  soon  as  thcfxmdition  of  his 
limb  and  of  his  body  will  permit,  when  it 
is  certain  that  in  the  other  case  some  re- 
tentive apparatus  is  generally  neoes^try. 
This  conclusion  is  based  upon  the  admitted 
difficulty  of  diagnosis.  If,  as  is  well  un- 
derstood, tlie  diagnosis  between  these  two 
Extriic»j»ii3ftr  fracture.  Varieties   of  fracturc  is  often    impossible 

during  the  life  of  the  patient,  then  how 
shall  we  know  in  any  given  case  which  of  the  two  plans  to  adopt?  If 
we  act  upon  the  supposition  that  it  is  within  the  capsule,  adopting 
Sir  A  St  ley  trooper's  method,  and  it  proves  to  have  been  a  fracture 
without  the  wipsule,  we  may  do  irrepanible  injury  to  our  patient.  It 
is  precisely  here  that  this  distinguish wl  surgeon  eommitted  his  great 
error;  not  in  denying  that  certain  specimens  were  fractures' of  the 
neck  of  the  femur  within  the  capsule  united  by  bone,  nor  in  constantly 
urging  upon  his  con  tern  pomnes  the  improbability  of  such  an  event, 
but  in  that,  while  he  admitted  its  possibility,  he  chose  to  recommend 
a  plan  of  treatment  which  was  unlikely  to  insure  such  a  union,  and 
which,  in  the  uncertainty  if  not  impoi^sibility  of  diagnosis,  was  lialile, 
upon  l»is  supposed  aiithoritVj  to  be  adopted  in  many  eases  of  extra- 
ca|)sular  fracturt^. 

Again,  if  the  fractui'e  be  extracapsular  and  not  impacted,  or  tho 
impaction  has  been,  ibr  any  cause,  overcome ;  or,  if  the  fracture  be 
intracapsular  and  not  impacted,  or  if  the  capsule  is  lacerated  and  the 
fragments  arc  in  eonsequcnec  displaced;  then  again  no  injury  need 
result  from  the  treatment,  if  we  adopt  the  straight  position  with  mo<l- 
enitc  extension,  such  as  may  be  obtained  from  the  use  of  my  own  apH 
paratus,  Gibson's,  Miller's,  or  Destiult's.  That  it  is,  or  is  not  impacte<l 
we  may  know  generally,  by  the  amount  of  displacement,  although 
we  may  not  easily  tlecidc  whether  the  fracture  is  within  or  without  the 
capsule,  Nuw,  the  amount  of  shortening  will  determine  profH*rly 
enough  the  amount  of  extension  to  be  employed.  In  either  i*as.e,  now- 
ever,  we  shall  not  employ  ils  much  extension  as  in  fractures  of  iht? 
shaft;  and  while  in  the  one  case  we  may  only  gain  a  shorter  and  firmer 
ligamentous  miiiin,  in  the  other  we  shall  insure  a  lietter  and  more 
speedy  bony  unifin. 

If  any  surgeon,  acting  upon  the  suggestions  here  made,  shall  confine 
a  feeble  t>r  an  aged  f)erson  in  the  horizontal  posture,  with  or  without  a 
straight  splint,  until  the  powers  of  nature  have  become  exhausted,  and 
dciith  ensues,  as  our  readers  have  already  Ijcen  admonished  may  happen, 
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we  are  not  to  be  held  responsible  for  his  want  of  judgment  or  of  skill. 
We  have  advised  this  plan  of  treatment  only  for  so  long  a  period  as 
the  condition  of  the  patient  renders  it  entirely  safe.  No  doubt,  then, 
in  a  large  number  of  cases  it  will  have  to  be  abandoned  very  early,  and 
in  not  an  inconsiderable  proportion  all  constraint  will  be  plainly  inad- 


Fig.  145. 


Miller's  splint  for  extracapsular  fractures.    (From  Miller.) 


missible/rom  the  beginning;  and  it  is  for  such  examples  that  the  treat- 
ment recommended  by  Sir  Astley  Cooper  for  all  intracapsular  fractures 
ought  to  be  reserved. 

(c.)  Fractures  of  the  Neck  partly  within  and  partly  without  the  Capsule. 

It  is  scarcely  necessary  to  say  that  the  line  of  fracture  through  the 
neck  of  the  femur  may  be  such,  that  it  shall  be  in  part  within  and  in 
part  without  the  capsule;  and  such  fractures  will  be  even  more  difficult 
to  diagnosticate  than  either  of  those  forms  of  which  we  have  just 
spoken.  The  symptoms  will  be  mainly,  however,  those  which  charac- 
terize fractures  within  the  capsule,  while  the  treatment  ought  to  be 
Buch  as  we  would  adopt  in  those  fractures  which  are  wholly  without 
the  capsule.  The  chances  for  bony  union  are  increased  in  proportion 
as  the  line  of  separation  extends  outside  of  the  capsule,  and  we  ought 
to  be  diligent  in  our  efforts,  if  we  have  made  ourselves  certain  that  the 
fracture  is  partly  extracapsular,  to  secure  a  good  bony  union ;  a  result 
which  experience  has  shown  may  be  reasonably  anticipated. 

The  necessity  for  some  extension,  and  of  firm  retentive  apparatus  in 
this  form  of  fracture,  furnishes  another  argument  in  favor  of  the  em- 
ployment of  the  same  means  in  fractures  wholly  within  the  capsule. 
We  shall  thus  avoid  the  mischief  which  might  arise  from  mistaking  a 
fracture  of  the  character  of  which  we  are  now  speaking,  for  a  fracture 
wholly  within  the  capsule. 


i  2.  Fracture  through  the  Trochanter  Major  and  Base  of  the  Heck  of 

the  Femur. 

This  fracture,  which  Sir  Astley  Cooper  calls  a  fracture  of  the  *' femur 
through  the  trochanter  major,'' ^  passes  obliquely  upwards  and  outwards 

>  Sir  Astley  Cooper,  op.  cit.,  p.  188. 
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from  the  lower  portion  of  the  neck,  but  instead  of  traversing  the  neck 
completely,  it  penetrates  the  base  of  tlie  troehanter  major;  the  line  of 
fractui*e  being  such  as  to  separate  tlie  femur  into  two  fragments,  one 
of  wliich  is  eornposed  of  the  head,  neek,  and  trochanter  major,  and  the 
other  of  the  f^haft  with  the  remaining  portions  of  the  femur. 

The  followhig  two  examples  are  all  in  relation  to  which  we  possess 
any  positive  information,  or  in  which  the  diagnosis  has  been  confirmed 
by  an  autopsy.     The  first  is  thus  relateil  by  Sir  Astley  Cooj>er. 

"The  first  i»iise  of  this  kind  I  ever  saw  was  in  St,  Thomas's  Hoe^ 
pita],  about  tlie  year  1786.  It  was  supposed  to  be  a  fracture  of 
neek  of  the  thigh-bone  witliin  tlie  capsule,  and  the  limb  was  extend* 
over  a  iiillow  rolled  under  the  knee,  with  splints  on  each  side  of  the 
limb,  by  Mr.  Cline's  direction.  An  ossific  union  sut^eeded,  with 
f^^arcely  any  deformity,  excepting  that  the  foot  was  somewhat  everted 
and  the  man  walked  extremely  welh  When  he  was  to  be  discharged 
from  the  liosjiital,  a  fever  attacked  him,  of  which  he  died  ;  and  upon 
dissection,  the  fracture  was  found  through  the  trochanter  major,  and 
the  hone  was  united  with  very  little  deformity,  so  that  his  limb  would 
have  been  equally  usetul  as  before.*'  * 

The  second  example  is  rei>ortei;i  by  Mr.  Stanley. 

"A  woman,  in  her  sixtietl)  year,  fell  in  the  street  and  injured  her 
right  hip*  On  examination,  the  limb  was  fovind  slightly  everted,  and 
shorteneil  to  the  extent  of  three-quarters  of  an  inch,  but  movable  in 
every  direction.  The  extremity  of  the  sliat\  of  the  femur  was  in  its 
natural  situation  ;  but  behind  the  femur,  and  at  a  little  distance  from 
it,  a  bony  prominenee  was  discovered,  renting  uptjn  the  ilium,  t4>ward 
the  great  sciatic  notch,  strongly  resembling  the  head  of  the  femuj 
A^arious  ijpiuions  were  eutertaine<l  as  to  the  nature  of  the  injury,  soi 
i>elieving  it  to  be  ^lislocation,  and  others  a  fracture.  After  a  confine- 
ment of  several  months  to  her  bed,  the  woman  was  sufticientlv  recov- 
ered to  walk  with  the  assistance  of  a  crutch,  and  in  this  state  she  ctni- 
tinued  till  her  death,  which  took  place  about  three  years  aAer  the  tnjc- 
cident,  during  the  whole  of  which  period  I  had  watched  the  pi'ogn'ss 
of  the  ease.  Having  obtained  penni.ssion  to  examine  the  seat  of  thi! 
injury^  I  ascertained  that  there  liad  been  a  fracture  extending  obliquely 
through  the  trochanter  major,  and  through  tlie  basis  of  the  neck  into 
the  shaft  of  the  femur,  and  that  the  prominence  which  had  been  mis- 
taken for  the  liead  of  the  bone  was  occasioned  by  the  posterior  and 
larger  [Kirtion  of  the  trochanter  drawn  backwaixls  toward  the  ijebiatic 
notch."*' 

Sir  Aslley  relates  three  other  examples  in  which  he  believes  the 
fractures  to  have  been  of  the  character  above  described;  and  he  details 
the  peculiar  plans  of  treatment  which,  in  each  case,  he  saw  fit  to  recHini- 
mend.  I  can  st^^  no  rciison^  however,  why  the  treatment  need  differ 
from  that  which  has  already  been  recommended  for  fractures  of  the 
neek,  since  the  indications  are  nearly  identical  in  all  of  these  C4i?t« ; 
namely,  moderate  extension,  and  steady  support  of  the  limb  in  ila 
natural  |K)sition, 


1  Op.  cii.,  p.  184, 


*  StHTiley,  MBd.-Cbir.  Truni.,  ▼oL  xlii. 
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Mr.   Aston   Kej**  cMe. 

Prrp.  ItHA,  Giiy'ji  Museum^ 
Fmm  Brymfit* 


i  3.  Fracture  of  tlie  Epiphyftia  of  the  Trochanter  Major. 

So  far  as  I  know,  the  only  well-aiUheiitieateil  example  of  this  acci- 
dent 18  the  one  reported  by  Mr,  Key  to  Sir  Astley  Cooper.^  The  sub- 
ject of  this  ease  was  a  girl,  age<l  iiliout  sixteen  years,  who  fell,  Mareh 
15,  1822,  upon  the  siilewalk,  antl  striirk  her  trochanter  violently 
againi^t  the  curbstone.  She  arose,  arul,  without  niurb  jiain  or  iliffitMilty, 
walktHl  home.  On  the  20tli  she  was  reeelved  into  Guy's  Hospital,  and 
the  limb  was  examined  by  Mr,  Key.  The  right 
leg,  which  was  the  one  injured,  was  considerably 
everted,  and  appeared  to  he  about  half  an  inch 
longer  than  the  smnul  limb.  It  eould  he  moved 
in  all  directions,  but  abduction  gave  her  consider- 
able pain.  She  had  pertk't  eommand  over  all  the 
muscles,  except  tlie  rotjitors  inwards.  No  crepi- 
tus coiM  be  detected*  Four  days  after  admission 
she  dietl,  having  sneenmbed  to  the  irritative  fever 
which  followed  t!ie  injury. 

Tlie  autopsy  discloses!  a  fracture  through  the 
base  of  the  trochanter  major,  but  witliout  lacera- 
tion of  the  tendinous  expansions  which  cover  the 
outside  of  this  process,  so  that  no  displacement  of  the  ei>iphysi8  had 
oef.*urred,  nor  could  it  l)e  moved,  except  to  a  small  extent  n|>wat'ds  and 
downwards.  A  considerable  collection  of  pus  was  ibund*  also,  below 
and  in  front  of  the  trochanter. 

The  absence  of  tlisphtwnient  in  the  fragment,  with  itis  peculiar  and 
limited  motion,  sufficiently  explained  why  the  fracture  could  not  be 
detected  during  life. 

In  the  eighth  volume  of  the  Tranmoetions  of  fhe  MeduHil  and  Phf/mcal 
ScKUdtf  of  Calciifia  (1825),  J.  Clarke,  Es<|.,  reports  a  case  of  cimi minuted 
fmcture  of  the  trochanter  major,  which  has  been  mentioned  by  ilal- 
gaigne  a8  an  example  of  simple  iVacture  of  the  troi-hanter;  bnt»  after 
reading  the  case  caretully,  I  cannot  avoid  the  concluslun  that  it  was 
an  example  of  fracture  of  the  neck  without  the  ca[>sule,  accompanied 
with  impaction  and  extensive  comminution.  "  Extravasatioti,**  says 
Mr.  Clarke,  "was  discovered  within  the  capsular  ligament  and  around 
the  trochanter  major;  and,  on  clearing  away  the  muscles,  the  tn>clian- 
ter  was  found  crushed  anil  shattereil,  several  pieces  entirely  detached, 
and  fissures  extending  deeply  into  the  shaft  of  the  knie."^ 

I  shall  venture  to  exjiress  the  same  opinion  in  relation  to  the  case 
report ed  by  Bmnsby  Coajjer/**  The  tliagnusis  wtis  not  coutirme<l  by 
an  autopsy,  and  the  testimony  drawn  from  ilr.  Cooper's  ace* unit  of 
the  ease  is  far  from  being,  to  my  mind»  couclusive.  It  may,  indeed, 
ave  been  a  simple  fmcture  of  tfie  epiphysis;  but  there  is  nothing  in 
[the  narrative  to  render  it  improbabie  that  there  existed  also  an  impacted 
.extracapsular  fracture  of  the  nef'k. 


*  Sir  Mtloy  Cooper  on  Dlslocntions  iind  FrHoture*,  etc.,  Aioef.  od  ,  18a],  p.  192. 

*  Clarke,  Amer  Journ.  Mi'd,  Sci.,  Nov.  183/>>  v<»l.  ii,  p»  18t. 

*  B.  Cooper,  A.  Cooper  on  Di&luciitiuiis,  otc,  op.  cU  ,  p.  192. 
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Mr.  Poland  reports  a  rase,  also,  wliich  occurred  in  a  boy  twelve 
years  old,  at  Guy's  Hospital,  and  which  was  seen  by  Mr.  Bryant;  but 
tills  was  not  confirniLil  by  an  autopsy/ 

I  have  also  niyselt"  re j sorted  one  example  of  t bis  fracture  as  having 
come  luxkn'  my  own  ohscrvation^^  but  of  wliich  I  wish  now  to  speak 
somewhat  less  confidently.  Tlie  patient,  James  Rctlwick,  a  travelling 
showman,  iet,  23,  fell,  in  August,  1848,  from  a  high  wagon,  striking 
upon  his  left  hip.  Wlien  he  got  upon  his  feet,  he  found  himself  un- 
able to  walk,  and  was  carried  to  his  room.  Dr.  Wilcox,  of  Buffalo, 
was  called  to  see  him,  and  applied  a  long  straight  splint.  Fourteen 
days  after  the  aecident  I  saw  the  patient  with  Dr.  Wilcox.  The  thigh 
was  not  appreciably  shortened,  nor  was  there  either  e version  or  inver- 
sion ;  but  the  epiphysis  of  the  trochanter  major  was  carried  upwards 
toward  the  crest  of  the  ilium  half  an  inch,  and  slightly  sent  in.  No 
crepitus  could  be  dcte<'tcd.  The  splint  was  continued  five  weeks;  and 
about  a  month  after,  I  found  the  fragment  in  the  same  place,  but  he 
was  able  to  walk  with  only  a  slight  halt. 

I  thiidc  this  also  may  have  been  an  extracapsular  impacte<l  fmcture. 

Fio.  147. 


sir  AbUpj  Cooper't  mode  of  treatiiig  frac tores  of  the  IrochMiter  miO^r.    (Fram  A.  C<>o|»er.> 

With  the  small  amount  of  positive  information  which  we  possefis  in 
relation  to  this  fracture,  we  might  venture  a  (q\v  conjcnitures  as  to  what 
would  conf^titute  its  sym}>toms,  or  as  to  the  probable  results  and  the 
most  suitable  treatment ;  but  we  prefer  to  occupy  ourselves  with  a 
simple  i?tatemcnt  of  th<?  facts,  so  far  as  they  are  known,  leaving  all 
mere  s]x^uktive  inferences  to  those  who  choose  to  make  them, 

i  4.  Fractnrei  of  the  Shaft  of  the  Femar. 

EVmhgy, — Unless  the  fracture  has  taken  place  just  above  the  con- 
dyles, or  iu) mediately  below  the  trochanter  minor,  in  a  very  large  pr^j- 
(>ortion  of  cases  it  has  been  produecd  by  a  direct  blow,  such  as  the 
passage  of  a  loaded  vehicle  across  the  thigh,  or  the  fall  of  a  pie<H;  of 
timber  directly  upon  it.  An  analysis  of  twenty-one  cases,  tjiken  in* 
discriniinately,  presents  three  fractures  immediately  above  tlie  cr^ndyles, 
and  these  were  all  produced  by  falls  upon  the  feet;  but  of  tlie  remain- 


1  Polwnd,  Brvant  s  Sunjcry,  Isted,,  p.  960. 

*  Hsimilttm,  Trims,  Amer/Mcni.  Assot'.,  op.  cit.,  vol.  %^  p.  254. 


FBACTUBES  OP  THE  SHAFT  OP  THE  FEMUR.    405 

ing  eighteen,  all  of  which  occurred  higher  in  the  limb,  only  two  were 
the  result  of  falls  upon  the  feet  or  of  indirect  blows,  and  one  of  these 
was  a  fracture  just  below  the  trochanter  minor. 

Pathology. — It  has  already  been  remarked  that  this  bone  is  most 
frequently  broken  in  its  middle  third,  and  usually  at  a  point  somewhat 
above  the  middle  of  the  shaft.  I  have  made  the  same  observation  in 
an  examination  of  specimens  belonging  to  Dr.  Mutter.  In  his  cabinet, 
of  twenty-four  fractures  of  the  shaft,  three  belonged  to  the  upper  third, 
two  to  the  lower,  and  nineteen  to  the  middle  third. 

In  the  adult  these  fractures  are,  with  only  an  exceedingly  rare  ex- 
ception, oblique;  and  the  obliquity  is  generally  greater  than  in  the 
case  of  other  bones.  This  fact,  which  it  is  very  difficult  to  determine, 
in  most  cases,  upon  the  living  subject,  I  have  established  by  a  consid- 
erable number  of  observations  made  upon  cabinet  specimens.  A  trans- 
verse fracture  is  found  only  twice  in  Dr.  Mussey's  collection,  containing 
thirty  examples  of  fracture  of  the  shaft ;  and  in  Dr.  Mutter's  collection, 
specimen  B  71  is  an  adult  femur,  broken  nearly  transversely  through 
its  middle  third;  and  it  is  united  with  a  shortening  of  about  one  inch. 
Indeed,  it  is  more  common  to  find  a  transverse  fracture  in  the  middle 
third  than  at  any  other  point  of  the  bone ;  but  in  the  upper  third  the 
obliquity  is  extreme  and  almost  constant. 

At  whatever  point  of  the  shaft  the  bone  is  broken,  the  degree  of 
obliquity  is  generally  such  that  the  fragments  cannot  support  each 
other  when  placed  in  apposition ;  unless  indeed  the  fracture  is  near 
the  condyles,  where  the  greater  breadth  of  the  bone  creates  an  addi- 
tional support;  but  even  here  the  cabinet  specimens  still  present  a 
striking  obliquity,  with  more  or  less  overlapping.  I  believe  that  in 
each  of  the  three  specimens  of  fracture  at  this  point  found  in  the  col- 
lection belonging  to  the  Albany  Medical  College,  the  obliquity  is  such 
that  the  fragments  were  not  supported,  and  an  overlapping  has  taken 
place.  In  specimen  719  the  fracture  extends  into  the  joint;  and  al- 
though it  is  united  by  bone,  a  shortening  of  about  one  inch  has  occurred. 

In  the  case  of  children,  and  especially  of  infants,  the  rule  is  reversed ; 
the  bone  is  either  broken  transversely  or  nearly  transversely,  or  it  is 
serrated  or  denticulated,  so  that  complete  lateral  displacement  is  much 
less  frequent. 

The  same  remark  is  probably  true  of  some  fractures  occurring  in 
extreme  old  age ;  but  as  the  shaft  of  the  femur  is  not  often  broken  in 
very  old  j)ersons,  owing  to  the  readiness  with  which  the  neck  yields  to 
violence,  I  have  not  had  an  opportunity  to  verify  this  opinion. 

The  direction  of  the  obliquity  varies  exceedingly,  especially  in  the 
middle  and  upper  thirds ;  in  the  middle  third,  however,  it  is  generally 
downwards  and  inwards ;  but  in  the  lower  third  its  direction  is,  with 
only  rare  exceptions,  downwards  and  forwards,  and  the  superior  frag- 
ment is  found  lying  in  front  of  the  inferior. 

In  one  instance  I  have  foimd  both  femurs  broken  at  the  same  point 
and  in  the  same  manner.  Mr.  L.  Brittin,  aged  about  fifty-five  years, 
while  employed  upon  a  building,  fell  from  a  fourth-story  window  upon 
the  stone  pavement  below,  striking  upon  his  feet.  In  addition  to 
several  other  fractures,  I  found  botJh  femurs  broken  obliquely  down- 
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wards  and  forwards,  jnst  above  the  condyles.     Very  little  inflamtnt 
tion  ensued,  and  although  it  was  found  impossible  to  employ  exteiiaioiiJ 

union  occurred  readily^  and  with  only 
moderate  overlapping.  In  the  left  lirnlj|| 
however,  the  iipj»er  fragment  pressed  down 
suffieiently  to  interfere  somewhat  with  the 
patella,  and  the  patient  was  unable,  after 
several  months,  to  straighten  the  knee  t*om- 
pletely.  The  motions  of  the  right  knee  were 
unimpaired. 

I  have  only  once  met  with  a  fracture  at 
this  point  in  wliirh  the  line  of  separation 
downwards  antl  backwards.  As  the  cascn 
presents  several  points  of  interest,  it  will  be 
proper  to  narrate  the  facts  somewhat  nt 
length. 

George  Taylor  Aiken,  of  L<x*kj>ort,  N.  Y., 
ret*  7.  May  18,  1854,  in  jumping  down  a 
bank  of  about  three  feet  in  height,  he  broke 
the  right  thigh  obliquely,  just  above  the  knee- j 
joint.  Direction  of  the  fracture  obliquclj 
downwards  and  backwards* 
Dr.  G.,  an  accomplished  surgeon,  residing  in  Lockport,  was  callecU 
The  liuib  was  not  then  uiurh  swollen.  He  applied  side  splints,  roller 
etc.,  carefully,  and  then  laid  the  limb  over  a  double-inclined  plane 
The  knee  was  elevated  about  six  or  eight  inches.  Before  applying  the 
splints,  suit^ible  extension  ha<l  been  made,  and  after  completing  the 
dressings,  the  two  linilis  secnietl  to  be  of  the  same  length. 

Ou  the  second  or  tfiird  day,  Br.  G,  noticed  that  the  toes  looked  un- 
natural ly  white,  and  were  cold. 

Counsel  was  now  ealli'fl  at  the  rccjucst  of  Dr.  G.,  when  it  was  de- 
termined to  abandtm  all  dressings,  and  direct  their  efforts  solely  to 
saving  the  limb. 

The  result  was  that  slowly  a  considerable  portion  of  his  foot  di€ 
and  sloughed  away,  leaving  only  the  tsJi'sal  l>ones.  The  fracture  unite 
but  with  considerable  overlajipi ng  and  tleformity. 

Feb.  20,  185(>,  the  boy  was  brought  to  me  by  his  father.  On  ex- 
amining the  fracture^  I  noticed  that  the  anterior  line  of  the  femur 
KeenitKl  nearly  straight,  and  this  appearance  was  owing  in  some  degree 
to  the  muscles  which  coverKl  and  concealed  the  bone^  and  in  some  de- 
gree^  also,  to  the  rnanner  in  which  the  fragments  rested  upon  each 
other ;  the  pointed  superior  end  of  the  lower  fragment  resting  snugly 
upon  the  front  of  the  upper  fragment,  so  that  no  abrupt  angle  existeil 
in  front.  Ou  the  Imck  of  the  lirnb,  however,  the  lower  end  of  the 
up|>er  fmgmeut,  quite  sharp,  projected  freely  downwards  and  back* 
wards  into  the  popliteal  s[ki<\%  so  that  its  extreme  point  was  only  abou 
half  an  inch  above  t!ie  line  of  the  articulation.  The  limb  had  shor 
ened  rme  inch,  and  this  enabled  us  to  determine  accurately  that  thfi* 
lower  point  or  the  commeuccuient  of  the  fracture  was  on*^  h\A\  find 
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half  above  the  articulation,  while  the  point  where  the  line  of  fracture 
terminated  in  front  was  probably  quite  three  inches  and  a  half  above 
the  joint. 

The  motions  of  the  knee-joint  were  pretty  free.  The  leg  was  ex- 
tremely wasted,  and  the  anterior  half  of  the  foot  having  slouehed  off, 
the  sores  had  now  completely  healed  over.  He  was  able  to  walk  toler- 
ably well  without  either  crutch  or  cane. 

Subsequently,  Dr.  G.  found  it  necessary  to  sue  the  father  of  the 
child  for  the  amount  of  his  services,  when  Mr.  Aiken  put  in  a  plea  of 
malpractice,  and  that  consequently  the  services  were  without  value. 

The  case  was  tried^n  the  March  term  of  the  Niagara  circuit  of  1856, 
at  Lockport,  N.  Y.,  the  Hon.  Benjamin  F.  Greene  presiding. 

On  the  part  of  the  defence,  it  was  claimed  that  the  death  of  the  foot 
was  in  consequence  of  the  bandages  being  too  tight.  They  failed, 
however,  to  show  that  they  were  extraordinarily  or  unduly  tight. 
While  on  the  part  of  Dr.  G.,  the  prosecutor,  it  was  shown  that  the 
death  of  the  toes  was  preceded  by  a  total  loss  of  color,  and  that  it  was 
not  accompanied  with  either  venous  or  arterial  congestion.  The  medi- 
cal gentlemen  examined  as  witnesses  declared  that  this  circumstance 
furnished  the  most  positive  evidence  which  could  be  desired  that  the 
death  of  the  toes  was  not  due  to  the  tightness  of  the  bandages,  but  that 
its  cause  must  be  looked  for  in  an  arrest  of  the  arterial  or  nervous  cur- 
rents supplying  the  limb,  or  in  both.  They  believed,  also,  that  the 
projection  of  the  superior  fragment  into  the  popliteal  space  was  suffi- 
cient to  cause  this  arrest.  They  also  believed  that  overlapping  and 
conseauent  projection  could  not  have  been  prevented  in  this  case,  and 
that  therefore,  the  treatment  was  not  responsible  for  this  unfortunate 
result :  indeed,  they  regarded  the  treatment  as  correct,  and  the  result 
&s  a  triumph  of  skill,  in  that  any  portion  of  the  limb  was  saved  ;  the 
leg  and  foot  now  remaining  being  far  more  useful  than  any  artificial 
leg  and  foot  could  be. 

The  Hon.  Judge,  in  a  speech  remarkable  for  its  clearness  and  libe- 
rality, sought  to  impress  upon  the  jury  the  value  of  the  medical  testi- 
mony. The  jury  returned  a  verdict  for  Dr.  G.,  allowing  the  amount 
of  his  claim  for  services,  with  the  costs  of  suit. 

Specimen  121,  in  Dr.  March's  collection  at  Albany,  presents  a 
similar  disposition  of  the  fragments.  The  fracture  is  oblique,  from 
above  downwards  and  backwards,  and  the  upper  portion  lies  behind 
the  lower.  It  is  firmly  united  by  bone,  but  with  an  overlapping  of 
from  two  and  a  half  to  three  inches.  The  young  gentleman  who 
showed  me  the  specimen  remarked  that  it  had  been  found  impossible, 
owing  to  an  ulcer  uiK)n  the  heel,  and  to  other  causes,  to  employ  in  the 
treatment  any  degree  of  extension. 

These  two  are  the  only  examples  which  have  come  under  my  obser- 
vation in  which  a  fracture  at  this  point  has  taken  this  direction. 

Sir  Astley  Cooper  does  not  seem  to  have  recognized  this  form  of  frac- 
ture and  displacement.  Amesbury  has,  however,  recorded  oqe  case, 
which  came  under  his  own  observation,  where,  although  the  bloodves- 
aek  and  nerves  escaped,  the  bone  projected  through  the  skin  in  the  ham, 
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and  finally  exfoliated.*  And  be  thinks  the  pohu  of  bone  may  some- 
times  so  penetrate  the  artery  and  injure  the  nerves  n»  to  render  ampu- 
tation neces.sary,  in  order  to  save  tlie  life  of  the  patient* 

M.  Conral  also  has  related  a  ease  in  which  an  t'j>iphysary  dbjiinction, 
occurring  in  a  child  twelve  years  old^  was  attended  with  a  displaeement 
of  the  upper  fragment  backwards,  and  amputation  became  Dceefieaiy*' 
I  ^liall  refer  to  this  case  again. 

I  know  of  no  other  cases  of  this  mre  accident  which  have  been  re- 
ported. Lonsdide  rt'fei*s  to  it  as  "the  rarest  direction  for  a  fracture  to 
take;**  and  tliinks  that  in  ca^^c  of  its  occurrence,  the  vessels  in  the 
popliteal  space  will  stand  a  chance  of  being  wounded;  but  he  raentionj? 
no  exaniple.  The  popliteal  artery  hngs  the  bone  so  closely  at  this  jx)int, 
that  a  dJsplaceinent  of  tlie  upper  fragment  in  a  direction  downwards 
and  backwards  must  always  greatly  endanger  its  integrity.  Indeed,  it  ia 
here  that  the  artery  and  vein  are  in  the  close^i^t  contact  with  each  other, 
and  with  the  bone;  an  anatomical  fact  which  has  been  used  by  Kich* 
erand  and  others  to  explain  the  greater  frequency  of  aneurisms  in  the 
ham. 

The  direction  of  the  displacement,  however^  in  fmctures  of  the  shaft 
of  the  femur,  does  not  always  depend  upon  the  direction  of  tlie  line  of 
fracture.  In  tractnres  of  tljc  ui)[)er  thirds  whatever  may  be  the  direc- 
tion of  the  line  of  fracture,  the  lower  end  of  the  upper  fragment  inclines 
forwards  and  outwards,  and  the  u[i|)er  end  of  the  lower  fragment  in- 
wards ;  tndcjNS,  indeed,  this  iiR-li nation  is  controlled  by  actual  entangle- 
ment of  the  broken  ends  witli  each  other. 

In  the  middle  third  the  fragments  also  generally  take  the  same  rela- 
tive position,  whatever  may  be  the  direction  of  the  fractnrc;  but  when 
the  fracture  takt?s  place  at  or  near  tlie  condyles^  where  the  diameter  of 
the  bon«_'  is  much  greater,  the  direction  uf  the  obliquity  determines 
pretty  unitbnnly  the  direction  of  the  displacement, 

Sptiiptoin^. — The  symptoms  which  characterize  a  fracture  of  the  shaft 
of  the  femur  are  those  which  are  ci>mmon  to  all  fractures,  namely,  mo- 
bility, crepitus,  disjvlaccment  of  the  fragments,  pain,  and  swelling,  to 
which  are  addetl  generally  a  shortening  of  the  limb,  with  e version  of 
the  fbot  and  leg. 

Owing  to  tlie  great  amount  of  nuLscle  covering  the  thigh,  and  some* 
times  to  the  swelling  which  immediately  follows  the  injury,  it  is  ot^en 
very  difficult  to  determine  at  what  precise  ptrint  the  fmcture  has  oe- 
curred,  and  still  more  diiFicult  tn  say  whether  the  fmcture  is  oblique  or 
trans ver^se;  indeed,  this  latter  fpiestiou  is  st>metiin(^  decidwl  approxi- 
mately by  a  reference  to  the  age  of  the  patient  rather  than  by  the  ex- 
am iaatiun  of  the  limb* 

The  immediate  shortening  varies  from  half  an  inch  to  an  inch  and  a 
half,  or  even  more;  and  it  will  average  about  one  incli  in  the  case  of 
healthy  adults. 

Proifnoais. — Whatever  may  have  been  the  general  opinion  of  exjXTi- 
eneed  surgeons  as  to  the  question  of  sliortening  in  other  fractur*«,  very 


RttTfiufks  on  Frueturi^,  etcv,  by  Jose* pli  Ameabury,  vol.  i,  p  2t^3.     Londan,  IS8L 
Arohiv,  Gcii.  de  Med  ,  toiiu  ix,  \u  2tj7. 
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[few  certainly  have  ever  elairaed  that  in  fractures  of  the  femur  a  com- 
?  restoration  of  the  bone  to  it^  original  length  wa^i  generally  to  be 
ex}>ectecl.     There  seem,  however,  to  have  existeil  only  certain  vague  and 
Hidefinite  notions  as  to  the  proportion  and  amount  of  this  shortening, 

I  and  which  have  bad  for  their  basis  nothing  better  than  a  few  imper* 
fectly  analyzed  observations. 
Says  Scultetus  (quoting  first  from  Hippocrates):  "  'For  the  bonee  of 
the  thigh,  though  yon  do  draw  them  out  by  force  of  extension,  cannot 
be  held  so  by  any  hands ;  but  when  the  first  intention  slacks,  tliey  will 
run  together  again  ;  for  here  the  thick  and  strong  flesh  are  above  bind- 
ing, and  binding  cannot  keep  them  down,-  ^-  Hippocrulcs  de  frad. 
Which  Celsus  seems  to  confirm ^  lib.  8,  aip.  10,  where  he  writes  as 
follows  of  the  cure  of  legs  and  thighs :  '  For  we  must  not  be  ignorant 
that  if  the  thigh  be  broken,  that  it  will  be  made  shorter,  because  it 
L never  returns  to  its  former  state.'  And  Aviccnna,  lib»  4,  ten^  5,  saitb 
*  that  it  is  a  rare  thing  for  the  thigh  once  broken  to  be  perfectly  cured 
I  again*' 

**  These  words  admonish  us,^'  continues  Scultetus,  "  that  we  should 
[never  promise  a  perfect  cure  of  the  thigh;  but  rather,  using  all  dili- 
IgentT,  we  should  foretell  that  it  is  doubtful  that  the  patient  wiU  be 
lalw^ays  larae ;  but  when  this  shall  happen  from  the  nature  of  the  frac- 
ture, or,  which  raost  frcc^uently  tails  out,  from  the  impatience  of  the  sick 
ejson,  it  may  be  imputed  to  our  mistake,  and,  instead  of  a  reward, 
Liring  us  disgrace."^ 

Says  Chelius:  "Fracture  of  the  thigh-bone  is  always  a  severe  ac<:u- 
dent,  as  the  broken  ends  are  retained  in  j>roper  contact  with  great  diffi- 
culty, Tlie  cure  takes  place  most  commoiily  witli  deformity  and  short- 
ening of  the  limb,  especially  in  oblique  fractures,  and  those  which  oi^cur 
in  the  npfier  and  lower  tliird  of  the  thigh-lK>ne.     Compound  fractures 

■are  so  much  more  difficult  to  trcat.^*^ 
Says  John  Bell :  **  The  machine  is  not  yet  invented  by  which  a  frac- 
tured thigh-bone  can  be  (wrfcctly  secured. **  And  Benjamin  Belt  de- 
clares that  **  an  effectual  nictliod  of  securing  oblique  fractures  in  the 
bones  of  the  extremiticis,  and  especially  of  the  tliigli^bune,  is  perhaps  one 
of  the  greatest  desiderata  in  modern  surgery."  **  In  all  ages,**  he  adds, 
"the  difficulty  of  this  has  been  confessedly  great;  and  frequent  lame- 
ness, produced  by  shortened  limbs  arising  from  this  cause,  evidently 
shows  that  we  are  still  deficient  in  this  branch  of  pnicticc."' 

Vel^>eiiu  says  that  '*  after  fractures  of  the  femur  there  is  no  limping 
unless  the  shortening  exceeds  threc-c|uartcrs  of  an  inch ;  and  the  same 

Its  true  if  the  shortening  occurs  in  the  tibia."  The  reason  is,  tliat  the 
pelvis  inclines  toward  the  shorter  limb,  and  tlius  compensates  for  tlie 
deficicrtcy  in  length.  In  speaking  of  the  various  contrivances  for 
dressing  the  fractured  femur,  he  remarks  that  *'  most  of  them  fail  to 
obviate  the  shortening,  and  produce  escliars,  anchylosis,  or  troublesome 

*  The  ChirurKGon's  Storehouse,  bv  Juhiinne*  Scultetus,  a  Famous  Physieiftn  and' 
JChir»ifg<*on  of  IJIme  in  SucvU.     LontJnn^  1647. 

*  Sysl«?m  of  Surifery,  hy  J.  M.  Cheliuf,  tr«ii»li*led,  etc,  by  South.     Fii'at  Amer 
cJ.,  vol.  i\  p.  627.  1874*     Si'*3  iiIho  p.  626^  pwrii^PHph  679. 

»  System  of  Surgery,  by  BenJAmio  Bell,  vol.  vii^  p.  21.     Edinburgh,  1  SOL. 
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arrests  of  the  circulation.  This  is  the.  price  that  is  UiSimUy  paid  for 
the  employment  of  these  complicated  machines,  and  a  shorten iag  of  a 
quarter  to  thrc»eHpiarters  of  an  inch  is  not  avoided  after  all.  The 
simplest  apparatus  that  will  maintain  the  adjustment  of  the  fractured 
femur,  so  that  union  may  take  place  with  shortening  of  only  half  Sii 
inch,  is  the  best."' 

N6laton  holds  the  following  language: 

**  A  fracture  of  the  l>ody  of  the  femur,  with  an  adult,  is  always  & 

ive  accident,  ioasmnch  as  it  flemands  so  long  a  confinement  to  the 
ed,  and  especially  on  account  of  the  shortening  of  the  limb,  which  it 
is  ahnost  impossible  wholly  to  prevent;  accordingly,  B<:iyer  recom- 
mends to  the  surgeon,  from  the  first  day,  to  announce  to  the  parents 
of  the  patient  the  possibility  of  this  accident.  With  infants,  on  the 
eontmry,  it  is  almost  always  easy  to  avoid  the  shortening,"^ 

Wliile  Malgaigne  declares  his  opini<^n  on  this  subject  thus,  at  length  : 

'*  When  we  do  not  suceccd  in  drawing  back  the  misplaced  fnignients, 
end  to  end,  so  that  they  may  oppose  themselves  to  the  action  of  the 
muscles,  it  is  impossible  to  preserve  to  the  member  its  normal  length, 
whatever  may  be  the  appareil  or  method  employed.  Surgeons  are  not 
sufficiently  agreed  upon  this  question. 

**  At  a  period  quite  recent,  Desault  pretended  to  cure  all  fracture» 
witliuut  shortening,  and  his  journal  contains  several  examples.  In 
imitation  of  Desault,  various  practitioners  have  modilieti,  corrected^ 
and  improved  the  apparatus  for  permanent  extension,  and  they  claim 
to  liave  themselves  obtained  as  complete  siiceesw.  I  ought  then  to 
declare  here,  in  the  most  pcksltive  manner,  that  I  have  never  obtained 
like  results,  either  in  the  use  of  my  own  apparatus,  or  with  that  of 
others,  nor  indet^l  where»  in  pursuance  of  my  invitation,  s<nx*nil  in- 
ventors liave  ajiplied  their  apparatus  in  my  wards,  I  have  examtned| 
more  than  once,  persons  declared  curetl  without  shorteningr*  aod  yet^ 
upon  measurement,  the  shortening  was  always  manifest.  The  misfor- 
tune of  all  those  who  believe  that  they  liave  obtained  those  miraeulotig 
cures  is,  that  they  have  not  even  thought  of  instituting  a  comparative 
measurement  of  the  two  limbs;  I  will  say  even  more,  that  they 
most  generally  ignorant  of  the  conditions  of  a  good  and  faithful  m 
urement.  Sometimes,  also,  they  have  been  d(^;ived  in  another  way 
— in  falling  upon  fractures  which  were  not  displaceil,  esiK?cially  with 
young  persons;  and  they  have  believed  that  they  Imve  cured  with 
their  apjmratus  a  shortening  which  had  never  existed.  In  short»wheii 
the  fragments  are  not  displaced,  or  even  when  they  are  brought  again 
into  a  contact  maintained  by  their  reciprocal  denticulations,  it  is  easy 
to  cure  the  fracture  of  the  femur  without  shortening;  aside  of  those 
two  conditions,  the  thing  is  simply  impossible, 

^'Seveml  distinguished  surgeons  of  uur  day  have  acknowledged  this 
impossibility,  and  have  renounced,  in  cunsequence,  permanent  exten- 

'  PeninRukr  Journ.  of  Med,,  vob  iii,  p.  884  j  aUo  MemphU  Med.  Journ.,  voL  ivj 
p.  264,  I8AfK 

»  El^mens  do  Piithologie  Chirurgiciile,  par  A*  NelRton,  lom.  prefn»,  p,  752. 
Pftria,  1844. 
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Bion,  They  allege,  moreover,  that  an  overriding  of  even  three  eentim- 
etres  is  of  little  im]iortnii(*e,  and  (x-casions  no  limping*  I  eannot  agree 
with  thi!^  opinion.  I  have  set^n  persons  walk  very  well  with  a  short- 
ening of  one  eentinietre ;  l>eyond  this  limit,  either  they  limp,  or  they 
have  lifted  the  heel  of  the  shoe,  or,  in  short,  the  limping  is  only  con- 
cealed by  a  lateral  deviation  of  the  spine.-  We  thus  are  made  to  com- 
prehend how  a  fraetnre  with  overlapping  is  always  serious,  and  how 
cautions  we  ought  to  be  in  our  prognosis/'^ 

That  the  foregoing  remarks  are  intended  by  the  author  to  be  equally 
applicable  to  other  fractures  of  the  shaft  of  the  femur  than  to  those  of 
the  middle  thiixl,  is  made  evident  by  what  he  ha.s  said  before,  wlien 
speaking  of  fractures  of  the  upper  third, 

**The  prognosis  is  suffieientty  fiivorable  when  the  fragments  are 
den tien luted  (engren^s) ;  when  tliey  ride,  on  the  contrary,  we  must 
look  for  a  shortening  as  almost  inevitable."^ 

In  our  own  country  several  of  the  most  distinguished  surgeons  have 
testified  to  the  constant  diifienhy,  if  not  impossilnlity,  of  curing  frac- 
tures^  of  this  bone  without  a  shortening.  In  a  suit  instituted  against  a 
«urgeou  in  New"  York  city,  for  alfegefl  malpnictifx^  in  the  treatment 
of  an  oblique,  commimttetl,  and  otherwise  complicated  fracture  of  the 
femur  near  its  condyles,  Dr.  Mott  is  reported  to  have  testified  that 
*^  more  or  less  shortening  of  the  limb  is  uniformly  the  result  after  frac- 
tured thigh ^  even  in  the  most  favorable  circumstances.'^* 

In  a  very  interesting  communication  made  to  the  author  by  Jona- 
than Knight,  of  New  Haven,  late  President  of  the  American  Medieval 
Assoc  i  at  i  on ,  oec  u  rs  t  h  e  fo  1 1  o  \^^  i  n  g  passage : 

"I  liave  seen  but  few  fractures  of  the  femur  in  the  adult,  unless  of 
the  most  simple  kind,  in  which  there  was  not  some  remaining  defor- 
mity ;  often  slight,  so  as  not  to  impair  the  usefulness  of  the  liml>,  and  in 
others  eonsiderable  and  apparently  unavoidable-'*  Dr.  Knight  adds, 
however:  "In  the  greatt^r  proportion  of  the  fractures  in  children  the 
recovery  has  l>een  so  nearly  perfect  that  no  marked  deformity  or  lame- 
nests  has  fotloweiL'* 

Dr.  Detmold,  in  his  remarks  made  liefore  the  New  York  Academy 
cif  Medicine,  at  iti^  meeting  in  March,  1855,  declared  his  belief  tliat  a 
shortening  of  the  femur  always  occurs  after  fracture,  and  that  "tut  one 
inch  of  shortening  in  an  average  of  twenty  qbscs  is  a  good  result,"* 

Dr.  J.  Mason  Warren,  of  Boston,  writes  to  me  as  follows:  "As  you 
are  making  observations  on  fractures,  I  would  state  that,  after  a  long 
and  very  careful  observation,  I  have  never  yet  seen,  either  in  Boston 


*  Dr.  Buck^  of  New  York,  tiiuiks  tbttt  with  n  fhortening  of  one  Jnch»  or  oven  one 
Linch  ftiid  a  half,  i\w  putient  uuty  have  *'fl  u&efiil  limb,  with  little  or  no  halting  in 
f  bip  gHit,"     N,  Y    JouriK  of  Med.,  vol.  xvi,  p.  294» 

'  Triiitfi  d(»5  Friiciuri'*>  et  de*  Luatttliona,  pur  J.  M.  Malgaigne,  tom.  prcm.,  pp. 
723.  724.     Pnris,  1847. 

»  Op.  cit.,p,  718. 

^  Bo§tafi  3klod.  nnd  Surg.  Journ.,  vol.  xxxiv,  p.  450.  See  al»o  opinions  of  Dri. 
'  Itec^e,  Po^t,  Fitrker,  Chee&emtiti,  Wood,  t>tc.,  in  rebtion  to  the  prognosii  m  tbii 
[  jiartii'uliir  I'a^e. 

*  New  York  Journ.  of  Med.,  iocond  cedes,  vol.  xvi,  p.  2GL 
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or  elsewhere,  an  oblique  fracture  of  the  thigh^  in  a  natHjut  over  seven- 
teen yetirs  of  age^  iu  whi^-h  tliere  was  not  some  shortening.  I  have 
had  cases  sliown  to  me  in  which  it  was  averred  that  the  limb  was  oot 
shortened,  but  on  measuring  myself  I  have  found  the  fact  otherwise. 
In  children,  I  believe  that  union  without  shortening  may  be  accom- 
plished." 

Dr.  Bigelow,  of  the  Massachusetts  General  Hospital,  writes  to  me, 
May,  1875,  as  follows:  **  In  our  hospital  eases  shortening  is  the  rule 
in  adults.  Young  subjects  do  better.  Three-quarters  of  an  inch  short- 
ening in  the  adult  is  a  good  result,  and  easily  compensated  by  the  pel 
Greater  shortening  may  occur.*' 

In  a  pai>er  publisheil  by  Dr,  Lente  in  the  number  of  the  New  York 
Journal  of  Medicine  for  September,  1851,  he  states  that  he  believes  the 
average  shortening  after  treatment  in  the  New  York  City  Hospital  to 
be  three-quarters  of  an  inch ;  but  subsequently,  Dr.  Buck,  one  of  the 
hospital  surgeons,  has  furnished  Dr.  Lente  witli  more  exact  statistics. 
Says  Dr.  Buck  : 

'*  After  carefully  scrutinia^ing  over  one  hundred  cases  of  fracture  of 
the  femur,  taken  from  the  register  of  the  New  York  Hospital,  and  elimi- 
natiag  surh  a*^  involved  the  cervix^  or  condyles,  or  belonged  to  the  class 
of  compound  fracturcSj  there  remained  an  aggregate  of  seventy -four 
cases,  of  both  sexes,  and  of  all  agt?s  from  3  to  63,  in  which  the  shaft  of 
the  femur  alone  was  fractured.  In  all  these  eases  the  difference  in  the 
length  of  the  fractured  limb,  resulting  from  the  treatment,  was  ascer- 
tained by  careful  measurement  with  a  graduated  tape,  and  the  follow- 
ing deductions  were  drawn  from  the  analysis: 

*'Of  the  74  cases  of  all  ages,  19  resulted  without  any  shortening,  a 
proportion  of  about  one-tburtli.  Tlie  average  shortening  of  the  ineraain* 
ing  55  cases  was  a  fraction  less  than  three-fourths  of  an  inch, 

"  Seventeen  cases  in  the  above  aggregate  were  under  12  years  of  age, 
of  which  six  resulted  without  any  shortening,  a  projK>rtion  of  about 
one-third.  The  average  shortening  in  the  remaining  11  cases  was  a 
fraction  less  than  one-half  an  inch. 

"Of  the  57  cases  over  12  years  of  age,  13  resulted  w*ithout  any 
ahort-ening,  a  profiortion  of  about  one-tburth  j  and  the  average  short- 
ening in  the  remaining  44  cases  was  a  fraction  over  three-fourths  of  an 
ineh.''^ 

Mr.  Holthouse,  surgeon  to  Westminster  Hospital,  states  that  a  care- 
ful examination  of  fitly  cases  of  fractures  of  the  femur  in  the  various 
London  hoi^ipitals,  made  by  himself,  showed  that  90  per  cent,  (includ- 
ing twenty  children)  were  shortened,  the  amount  of  shortening  ranging 
from  one-half  an  inch  to  three  and  one-third  ;  and  as  some  of  these 
cases  were  still  under  treatment,  lie  eut(!r tains  a  doubt  whether  the  final 
result  will  prove  to  be  as  favorable  as  above  stated.  For  himself  he 
declares,  with  a  frankness  which  is  most  creditable  to  his  courage  and 
honesty,  that  at  Westminster,  with  all  the  appliances  known  to  surgery 
at  his  command,  he  has  never  succeeded,  in  the  adult,  in  effecting  union 

1  Buffalo  Med.  Journ.,  vol  xv,  p.  22,  June,  186^. 
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Without  shortening*  He  has  also  exarained  more  than  one  hundred 
specimens  in  the  various  nxuseuma  of  the  metropolis,  and  they  are  all 
shortened. 

After  nuotinpr  the  opinions  of  several  writers  u|K)n  this  subject,  in- 
cluding tlie  author  of  tliis  treatise,  Sir.  Holtliouse  adds  hi  a  footnote: 

"Notwithstanding  this  strong  testimony,  sorgeons  are  still  to  be  found 
hardy  enough,  or  ignorant  enough,  to  repeat  the  faUacies  which  have 
been  so  often  refuted,  and  to  vaunt  their  success  in  the  cure  of  oblique 
fractures  in  the  adult  without  shortening.  Why  do  not  these  surgeons, 
instead  of  publishing  their  cases  in  the  journals,  produce  their  patients 
at  some  of  the  medical  societies.''^ 

[  It  is  not  to  be  denied,  however,  that  a  few  surgeons  in  all  parts  of 
tlie  world  have  claimed,  and  still  continue  to  claim,  in  their  own  prac- 
tice, or  from  the  adoption  of  their  own  jiecuHar  plans  of  treatment, 
much  better  success.  Indeed,  some  of  them  do  not  hesitate  to  affirm 
that,  as  a  general  rule,  any  degree  of  shortening  is  quite  unnecessary, 

Mr.  Ame^bury  declares,  that  when  the  fracture  is  in  the  *'  middle  or 

lower  third,**  under  a  *^ judiciously  managed'*  application  of  his  own 

I  splint,  '^  consolidation  of  the  bone  takes  place  without  the  occurrence  of 

shortening  of  the  limb,  or  any  other  deformity  deserving  of  particular 

notice."* 

Mr.  South,  in  a  note,  commenting  upon  an  opposite  sentiment  ex- 
pressed by  Chelius,  and  already  quote<1,  remarks  :  *^  In  simple  fractures 
of  the  thigh-bone,  except  with  great  obliquity,  I  have  rarely  found 
difficulty  in  retaining  broken  ends  in  place,  and  in  eflecting  the  union 
without  deformity,  and  with  very  little,  and  sometimes  without  any, 
.shortening.  For  tixe  eontmry  results  tlie  medical  attendant  is  mostly 
'  to  Ije  blamed,  as  they  are  usually  consequent  upon  his  carelessness  or 
ignorance."^ 

Mr.  Hunt,  of  the  Queen's  Hospital  at  Birmingham,  who  treats  all 
fractures  with  the  apparatus  Immobile  of  Beutin,  has  publislied  the  re- 
sults of  his  observations;  and  of  the  simple  fmeturcs  of  the  femur  only 
one  presented,  after  the  cure,  any  degree  of  shortening;  and  he  adds 
that  all  other  fractures  which  he  has  treate<l  by  this  method  were  fol- 
lowed by  **  equally  good  results.''*  lu  relation  to  which  statements, 
Mr.  Gamgee  exclaims:  *^This  is  conservative  surgery.  What  other 
mode  of  treatment  would  have  given  such  rasnlts?  And  tliose  cases 
are  not  exceptional.     Mr.  Hunt  tells  us  he  has  selected  them  from 

I  amongst  many  others  equally  successful.  They  act^ord  with  the  experi- 
ence recorded  in  my  little  treatise  on  this  subject;  and  the  works  of 
Beutin,  Burggrneve,  Crocq,  Velpeau,  and  SaK^agnoli  Marehetti  record 
Bttmerous  cases  no  less  remarkable  and  demonstratively  conclusive/'* 
*  Holthoupc,  Holmes'*  Sv?«tpm  of  gurg:cry,  2d  ed,,  1870,  vol.  ii,p.  S66. 
■  PrHCticHl  Remarks  on  Fructurt^fi,  by  Joseph  AtncBburv,  vol,  i,  p»  884.  London 
ed.,  1881. 

•  0[>,  cit.,  vol.  i,>  627. 

•  R<^^e«rches  on  Pathologiral  Anatomy  and  Clinical  Surgery,  by  Joseph  Sampson 
Gnmt^ee*     London  ed.,  pp.  159)  160. 

•  Op.  cit,,  p.  lt>7. 
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Dcsault,  also,  accarding  to  the  passage  from  Malgaigne  which  I  have 
already  quoted,  "pretended  to  cure  all  fractures  without  shortening*" 

I  do  not  find,  however,  any  ntlior  authority  for  this  statement »  m  here 
made;  neither  in  his  Treatise  oji  Fradures  and  LuxnilonJi^  edited  by 
Biehat,  nor  elsewhere.  Biehat  even  say:^  positively  that  "  Desault  him- 
self did  not  always  prevent  the  shortening  of  the  limb."^  He  de<4ar©, 
however,  that  *'  Desault  has  curefl,  at  the  H6tei  Dieu,  a  vast  number 
of  fractures  of  the  os  femoris,  without  the  least  remaining  deformity.'*^ 
Dr.  Dorsey,  of  Philatlelphia,  who  employed  the  apparatus  of  Desault, 
as  modified  by  Physick  and  Hutchinson  (Fig.  149),  was  equally  sue- 
oessful.^ 

Fio.  149. 


ir 


rhyslck'a  spHoL— Tlienplint  is  i(itendt?d  to  rftach  to  theaxilhi,  but  Uiti  cminU'r-^iXtvuiiioa  Im  iuftile 
hf  a  pcrltie&l  band.    Phynick  emploj^ed  «  secoud,  Iouk,  itiaide  tpl^i, 

Dr.  Scott,  of  Montreal,  Prof<?ssor  of  Clinical  Surgery  in  the  McGiU 
College,  and  Physician  to  the  Montreal  General  Hospital,  has  report^ 
19  eases  of  fractures  of  the  long  hones,  taken  promiscuously  and  without 
selection,  from  his  hospital  service,  of  which  3  belonged  to  the  clavicle, 
7  to  the  femur,  8  to  the  tibia  and  tibula,  and  1  to  the  condyles  of  the 
humerus.  All  of  which  reeovereil  without  any  degree  oi'^  shortening 
or  deformity  ;  except  the  ease  of  fracture  of  the  condyles  of  the  bame- 
rus,  which  resulted  in  death.* 

It  is  never  a  pleasant  duty  to  call  in  question  the  accuracy  of  an- 
other s  statements  as  to  what  he  has  himsi^lf  alone  seen  and  ex  peri* 
enceci  The  circumstances  which  would  justify  such  an  expression 
of  skepticism,  where  the  witnesses,  as  in  this  c^ase,  are  presumed  to  be 
intelligent  and  honest  men,  must  be  extraonlinary.  Such,  however,  I 
conceive  to  be  the  eircu instances  in  this  instance.  It  is  certainly  very 
extmordinary  that  a  few  gentlemen  of  aeknowlcKlged  skill,  but  whose 
means  and  appliances  are  concealed  from  no  one,  are  able  to  do  what 
nearly  the  whole  world  besides,  with  the  same  means,  acknowkvlges 
itself  unable  to  accomplish^  Such  is  the  foct,  nevertheless;  and  oar 
lack  of  faith  in  tlieir  testimony  is  only  a  necessary  result  of  our  expe- 
rience, and  of  the  experience  of  the  vast  majority  of  practical  surgeons 
as  opposed  to  theirs, 

I  might  prof>erly  enough  dismiss  this  subject  with  no  farther  argu- 
ment than  may  be  found  in  the  overwhelming  testimony  of  practical 
irgeons,  that  broken  femurs  do  in  their  exjx'rience  rarely  unite  with- 
it  more  or  less  shortening;  but  I  cannot  avoid  calling  attention  to 

1  K  Trciitis«  on  Fractures  and  Luxulions,  ©to,,  by  P.  J.  DesjiuU,  edltwl  hr  X»t. 
Bk'lmt.     Amer.  ed.»p.  251,     1006. 
»  Op,  cit.,  p   223. 

S'.  voL  i»p   163,     PhiUddpbift,  1818. 
^o,  7,  1853. 


»  Op,  cit.,  p   223. 

*  ElofiiGnts  of  Surgery,  by  John  Syn^;  Dore*'y,  \ 

*  "  Medical  Clironicle,"  of  Montreal ,  voL  i^  Nc 
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the  evidence  of  the  falsity  of  the  opposite  opinion^  which  is  furnished 
by  the  testimony  of  the  venr  persons  who  themselves  claim  to  have 
obtained  such  fortunate  results. 

It  is  not,  as  might  have  been  supposed,  one  particular  form  of  dress- 
ing, which,  in  itself  peculiar,  and  more  perfect  than  all  others,  has  fur- 
nished these  results.  On  the  contrary,  fhe  plans  of  treatment  have 
been  constantly  unlike,  and  sometimes  quite  opposite.  Thus,  Desault 
used  a  straight  splint,  with  extension  ana  counter-extension,  and  he  re- 
fused to  adopt  the  flexed  position  recommended  by  Pott,  because  his 
experience,  and  the  experience  of  other  French  surgeons,  had  taught 
Lim  its  inutility.^  Adopting  the  straight  position,  he  made  perfect 
limbs;  with  the  flexed  position  he  found  it  impossible  to  do  so. 

Dorsey  used  the  splint  of  Desault,  as  modified  by  Physick  and 
Hutchinson. 

South,  whose  success  seems  to  have  been  equal  to  that  of  Desault 
or  Dorsey,  adopts  also  the  straight  position ;  but  he  makes  no  perma- 
nent extension,  except  what  may  be  accomplished  through  the  medium 
of  four  long  side  splints  applied  after  "  gentle "  extension  has  been 
made  by  the  assistants. 

Mr.  Amesbury,  on  the  other  hand,  made  perfect  limbs  only  with  his 
own  double-inclined  plane ;  and  speaking  in  general  of  the  various 
plans  hitherto  contrived,  not  excepting  that  invented  by  Desault,  or 
the  method  practiced  by  South,  which  had  already  been  recommended 
by  several  surgeons,  he  declares  that  "  they  are  seldom  able  to  prevent 
the  riding  of  the  bone,  and  preserve  the  natural  figure  of  the  limb. 
Indeed,  so  commonly  does  retraction  of  the  limb  occur  under  the  use 
of  the  different  contrivances  usually  employed,  that  I  have  heard  a 
celebrated  lecturer  (now  retired)  in  this  town  publicly  assert  that  he 
never  saw  a  fractured  thigh-bone  that  had  united  without  riding  of 
the  fractured  ends!"'  And  in  his  General  Infet^ences  he  uses  the 
following  emphatic  language:  "The  contrivances  which  are  commonly 
used  in  the  treatment  of  tnese  fractures  do  not  sufficiently  resist  the 
operation  of  the  forces  abovementioned,  but  suffer  their  influence  to 
be  exerted  upon  the  bone,  in  all  cases  more  or  less  injuriously,  and  at 
the  same  time  often  assist  in  producing  displacement  of  the  fractured 
ends ;  so  that  deformity,  differing  in  kind  and  degree  in  different  cases, 
is  almost  the  constant  result  of  fractures  of  the  femur  treated  by  these 
means."* 

On  the  other  hand,  Mr.  Gamgee  broadly  contradicts  the  statements 
of  Desault,  South,  Dorsey,  and  Amesbury,  and  does  not  hesitate  to 
administer  a  severe  rebuke  even  upon  the  illustrious  Listen :  "  Pott's 
plan,  the  long  splint,  Mclntyre,  and  their  modifications,  as  a  rule  entail 
sensible  deformity,  which  in  many  cases  is  very  considerable.  It  is  a 
significant  fact  that  though  the  example  established  in  University 
College  Hospital  by  the  late  Mr.  Listen,  of  treating  fractures  of  the 
thigh  by  the  long  splint,  and  of  the  leg  by  the  modified  Mclntyre  (a 

*  Works  of  Desnult,  op.  cit.,  p.  225. 

•  Amesbury  on  FractureS|  etc.,  vol.  i,  p.  810.  •  Op.  cit.,  vol.  i,  p.  884. 
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double-inclined  plane)»  which  are  admitted  equal,  if  not  superior,  to 
other  splints,  was   rigidly  followeil  in  that  institution,  the  patieots 


Ftfi.  ir,o. 


liftoii*!  metliod,  recomnaeDded  bj  Siimucl  Cooper,  Fergiisaoti,  Plrrie^  and  olhenu 

admitted  with  broken  thighs  or  legs  were  frequently  discharged  with 
ma n  i  f e,s t  d eform  i ty  J^^ 

With  how  much  fovec  Mr*  Gmmoree'.s  own  remarks  as  to  the  expe- 
rience of  the  University  College  Hospital  will  apply  to  the  starched 
bandages  used  by  himself,  the  reader  will  be  able  to  determine  when 
reforred  to  the  opinion  of  Velpeau,  already  quoted^  who  claims  no 
result  better  than  an  average  shortening  of  huff  an  inch,  M.  Velpeau 
prefei^  and  advocates  the  starched  bandage,  but  he  does  not  clfdm  to 
be  al>le  to  prevent  a  shortening  of  the  bone, 

**  What  otiier  modes  of  treatment  would  have  given  mich  results?" 
This  question,  propounded,  no  doubt  honestly,  by  Mr.  Gamgee,  has 
here  its  fair  and  satisfactory  answer.  Almost  any  of  tlie  various  mcjdes 
named;  for  if  we  must  rceei%^c  his  testimony,  we  are  equally  bound  to 
receive  the  testimony  of  Desanlt,  South,  Dorsey,  iVmcsbury,  and  Scott* 
If  we  give  credit  to  Mr,  Gamgce,  so  far  as  to  doubt  the  statements  of 
these  latter  *is  to  the  degree  of  success  claimed  hy  them,  by  the  same 
rule  we  must  doubt  his  own  statements  also  as  to  the  degree  of  suooees 
claimed  by  himself.  This  I  say  with  all  sincerity  and  kintluess,  fully 
believing  that  these  gentlemen  are  mistaken,  and  not  that  they  inten- 
tionally misrepresent  the  facts. 

By  a  reference  to  my  Report  on  Defoi'miiim  after  Fracture^^  it 
will  be  seen  that  the  average  shorteuing  in  fractures  of  the  upper  third 
of  the  femur,  in  the  cases  examined  by  me,  was  about  four-fifths  of  an 
inch;  in  the  lower  thinl  it  was  a  fraction  over  thrccHjuarters,  and  in 
the  middle  third  a  fractioii  less  than  three-quarters  of  an  inch  ;  and 
the  average  of  the  whole  number  was  almost  exactly  three-quarters  of 
an  inch  (three-quarters  and  one-forty -seventh).  These  analyses  were 
made  upon  simple  fractures,  and  were  exclusive  of  those  in  which  no 
shortening  at  all  occurred.  An  analysis  which  included  also  those 
which  had  not  shortened,  reduced  the  average  shortening  to  half  an 
inch  and  about  one- tenth. 

An  examination  of  cabinet  specimens  does  not  present  a  result  so 
favorable  even  as  tliis.     Of  nineteen  fractures  of  the  shafl  of  the  femur 


1  Advftntnpfos  of  the  Starched  Apparatus,  by  Joseph  Sampson  Gamgce^ 
1853,  pp.  64,  l>6. 
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lined  in  Dr.  Miitter*s  eabinct,  not  one  seems  to  have  been  short- 
less  than  one  itieli.  Specimen  B  63,  fraetiire  of  the  middle  third, 
IS  united  with  a  shortening  of  two  inches  and  a  quarter;  and  specimen 
B  130,  iniperfeetly  united  after  a  fraeture  through  the  middle  third,  is 
overlappeci  three  and  a  half  or  four  inches. 

In  conclusion,  I  wish  to  say  briefly  that,  in  view  of  all  the  testimony 
which  is  now  before  me,  I  am  convinced — 

First.  That  in  the  case  of  an  oblique  fracture  of  the  shaft  of  the 
femur  oeeurring  in  an  adult,  whose  musolos  are  not  paralyzed,  but 
wMiich  offer  the  ordinary  resistance  to  extension  and  counter-extension, 
and  where  the  ends  of  the  broken  bone  have  onee  been  completely 
displaced,  no  means  have  yet  been  devised  by  which  an  overlapping 
and  consequent  shorteoint]^  of  the  bone  can  ^enerallv  be  preventcKl,' 

Second,  That  in  a  similar  fracture  ooeurrinj^  in  children  or  in  (K»r- 
sons  under  fifteen  or  eighteen  years  of  age,  the  bone  may  quite  often 
be  made  to  unite  with  so  little  shortening  that  it  cannot  be  detef^tcd 
by  raeaBurement;  but  it  must  not  be  forgotten  that  w^ith  children 
especially  it  is  exceedingly  difficult  to  measure  very  accurately. 

Third.  That  in  transverse  fructui^es,  or  oblique  and  denticulated, 
occurring  in  adults,  ami  in  which  the  broken  fragments  have  become 
completely  displaced,  it  will  generally  be  found  equally  difficult  to 
prevent  shortening ;  because  it  will  be  found  generally  impossible  to 
bring  the  broken  ends  again  into  such  apjxisition  as  that  they  will  test 
upon  and  support  each  other. 

Fourth.  That  in  all  fractures,  whether  ijceurring  in  adults  or  in 

children,  where  the  fragnientjs  have  never  been  complufely  or  at  all 

'isplaced,  constituting  only  a  very  small   proixirtion  of  the  whole 

umber  of  these  fractures,  a  union  without  shortening  may  always  be 

pected. 

Fifth.  That  when,  in  consequence  of  displarementj  an  overlapping 
occurs,  the  average  shortening  in  simple  fracturt^,  where  the  best 
appliances  and  the  utuHJist  skill  have  been  employed,  is  from  half  to 
three-quarters  of  an  inch. 

If  we  consider  the  muscles  alone  as  the  cause  of  the  displacement  in 
the  direction  of  the  long  axis  of  the  shaft,  the  shortening  of  the  limb, 
other  things  being  eqnab  must  be  proportioned  to  the  numlxr  and 
priwer  of  the  muscles  which  draw  upwards  the  lower  ftugment.  This 
will  vary  in  different  |>ortions  of  the  lioib,  but  nowiicre  will  this  cause 
cease  to  operate,  nor  wm11  its  variations  essentially  change  the  prognosis. 

I  have  not  intended  to  say  that  other  causes  do  not  operate  occasion- 
ally in  the  production  of  shortening,  but  only  that  muscular  contraction 


*  In  the  tbree  first  editionB  of  thii  tr^Atise  the  word  *^  getiGTHWy  **  is  omitted  ; 
hut  II  \ni^T  experience,  with  inifvroved  uppliAnce^,  has  euppiied  to  m*»,  both  in  my 
own  pfHcttc*?  find  in  the  pr«ctice  of  others^  »  few  exaroplns  of  perfect  union  under 
jUn?  condition*  niitiied.     The  word  "genfrftUy  "  was  therefore  i\dded  in  the  faiirth 
ilion,  «nd  is  retAined  in   this.     Exactly  what  percentage  of  perfect  cures  may 
'a«onnbly  be  expected  cannot  at  present  be  determined,  but  it  is  certainly  very 
all.     It  has  never  been  nov  opinion  that  a  shortening  inii»t  inevitably  result  aa 
confequence  of  the  absi>rption  of  the  ends  of  the  bone.     When  fibortening  occurs 
I  ibink  it  ii  always,  or  almost  always,  the  restiU  of  overlapping  of  the  fragmenta. 
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is  the  cause  by  which  this  result  is  chiefly  determined,  and  thai  n* 
power  will  he  ordimirily  the  mea.su re  of  the  shortening. 

QmdUion'S  of  a  FaitJtfnl  Measurement  of  the  Thigh, — The  fact  that 
a  patient  walks  without  any  halt,  is  qo  evidence  that  the  Hmb  is  not 
shortened.     In  this  regard  patienta  are  very  unlike;  one  having  a 
shortening  of  only  half  or  three-quarters  of  an  ineh  may  limp  per- 
ceptibly, while  aootlicr  with  a  shortening  of  an  incli,  or  even  an  inch 
and  a  half,  may  not  limp  at  all.     This  has  been  fi'ecjuently  (ibserveJ; 
and  it  will  be  easily  understoml  if,  standing  erect  with  one  foot  on  a 
block  one  and  a  half  inches  in  height,  the  other  foot  is  planted  upon 
the  floor.     It  will  then  be  seen  that  this  limb  can  be  bronghl  to  the 
floor  without  disturbing  the  erect  position  of  the  l>ody.     Nor  is  it  any 
more  a  proof  that  tlic  limb  is  not  shortened  because,  while  in  the  pe^ 
cumbeut  posture,  the  heel  can  be  brought  down  to  the  level  of  the 
other. 

Measurements  made  from  the  umbilicug,  or  from  the  symphysis 
pubis,  are  always  indefinite  and  unreliable*  Velpeau's  idea  of  meas- 
uring from  the  folds  of  the  belly,  immediately  above  the  ilium,  is  ud~ 
sound,  Mr.  Bryan t*s  suggestion  that  we  measure  from  the  trochaDter 
major^by  what  he  terms  the  ilio-fenxoral  triangle,  in  order  to  determine 
the  question  of  a  fracture  of  tlie  neck,  is  liable  to  the  very  serious 
obje<:'tiou  that  the  exact  position  of  the  top  of  the  trochanter  cannot,  in 
most  causes,  be  clearly  determined. 

The  method  most  generally  practiced,  Is  to  measure  from  the  round 
e!id  of  the  anterior  superior  spinous  process  of  the  ilium  to  the  internal 
or  external  malleolus ;  hut  even  this  is  not  very  trustworthy.  It  is 
cjcceeflingly  ditllcult  to  fix  accurately  upon  the  same  point  upon  the 
two  sides,  and  an  error  of  half  an  iueli  is  very  common  when  thji. 
method  h  adopted, 

Tlie  patient  should  repose  upon  his  back,  upon  an  even  surface,  wi 
the  lower  extremities  as  neai'ly  as  possible  in  the  line  with  the  axis  of 
the  body,  the  two  wings  of  the  pelvis  being  in  the  same  (hortiontal) 
liue.  A  flexible,  but  firm,  graduated  tape  is  to  be  preferred  to  the 
steel  tape  measure.  The  ftM»t  being  stead ieil  by  an  assistant,  the  sur- 
geon should  put  his  thmnb-uail  against  the  line  where  it  joins  the 
ring,  and  push  his  nail  into  the  skin  just  bthw  the  anterior  su[>erior 
spinous  process  of  the  ilium,  pressing  firmly  up  and  hack,  the  flat 
surface  of  the  nail  resting  uivnn  the  skin.  In  this  way  he  will  obtain 
a  fixnd  point,  and  he  can  obtain  an  exactly  corresponding  point  u|ion 
the  opposite  slcie.  Below,  the  measurement  uiay  be  made  from  either 
malleolus,  hut  the  outer  has  the  most  defined  extremity,  and  is  gener- 
ally to  be  preferre<l.  In  most  cases,  for  sonic  months  afker  the  termin- 
ation of  the  treatment,  there  is  some  swelling  about  the  ankle,  which 
renders  it  necessary  to  use  great  care  in  defining  the  point  of  the 
malleolus.  The  thumb-nail  of  the  0]»jxisite  liand  may  be  used  for  this 
purpose,  resting  vertically  upon  the  skin  (flat  against  the  lower  end  of 
the  malleolus).  The  same  method  may  be  employed  in  measuring  a 
leg,  as  in  measuring  a  thigh. 

There  may  be  occasional  sources  of  error,  which  cannot  well  be 
avoided.     In  verj^  rare  cases,  as  the  observations  of  Cory  don  Le  Ford 
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have  sbown^  the  malleoli  of  the  opposite  limbs  are  of  unequal  leugth,  or 
one  limb  may  be  congenitally  shorter  than  the  other. 

Treaimeni. — All  the  early  surgeons,  so  far  as  we  know,  adopted  the 
straight  position  in  the  treatment  of  fhictures  of  this  bone,  either  with 
simple  lateral  splints,  or  with  long  splints,  with  or  without  extension, 
or  with  only  rollers  and  compresses,  or  with  extension  alone. 

Such  was  the  unanimous  opinion  and  practice  of  surgeons  until 
about  the  middle  of  the  last  century,  at  which  time  Percival  Pott  wrote 
his  remarkable  treatise  on  fractures,  a  work  distinguished  for  the  origi- 
nali^  and  boldness  of  its  sentiments,  and  which  was  destined  soon  to 
revolutionize,  especially  throughout  Great  Britain,  the  old  notions  as 
to  the  treatment  of  fractures,  and  to  establish  in  their  stead,  at  least  for 
a  time,  what  has  been  called,  not  inappropriately,  the  "physiological 
doctrine,"  the  peculiarity  of  which  doctrine  consisted  in  its  assumption 
that  the  resistance  of  those  muscles  which  tend  to  produce  shortening 
can  generally  be  sufficiently  overcome  by  posture,  without  the  aid  of 
extension ;  and  that  for  this  purpose,  for  example,  in  the  case  of  a 
broken  femur,  it  was  only  necessary  to  flex  the  leg  upon  the  thigh,  and 
the  thigh  upon  the  body,  laying  the  limb  afterwards  quietly  on  its 
outside  upon  the  bed. 

Very  few  surgeons,  even  of  his  own  day,  ever  gave  in  their  full  ad- 
hesion to  the  exclusive  physiological  system  as  taught  and  practiced 

Fio.  151. 


Doable-lnclinod  plane,  employed  in  Middlesex  Hospital,  London. 

by  Pott  himself,  but  multitudes,  especially  among  the  English,  adopted 
in  general  his  views,  only  choosing  to  place  the  patients  upon  their 
backs  rather  than  upon  their  sides,  and  laying  the  limbs  flexed  over  a 
double-inclined  plane.  To  the  support  of  this  system  of  Pott's,  thus 
modified,  Sir  Astley  Cooper,  C.  Bell,  John  Bell,  Earle,  White,  Sharp, 
and  Amesbury  lent  the  influence  of  their  great  names,  and  its  triumphs, 
so  far  as  the  judgment  of  British  surgeons  was  concerned,  soon  became 
complete. 

In  France,  and  upon  the  continent  generally,  the  reception  of  this 
system  was  more  slow  and  reluctant;  but  Dupuytrcn,  now  for  once 
taking  ground  with  his  great  rival.  Sir  Astley  Cooper,  adopted  almost 
without  qualification  these  novel  views.  The  decision  of  Dupuytren 
determined  the  opinions  of  a  large  portion  of  the  continental  surgeons; 
and  had  it  not  been  for  the  early  and  decisive  opposition  of  Desault 
and  Boyer,  the  great  surgeon  of  St.  Bartholomew  might  have  con- 
tLnned  K>r  a  long  time  to  have  enjoyed  a  triumph  upon  the  continent. 
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'ftnd  perhaps  thronglioiit  the  %vorkl,  equal  to  that  which  \md  alreadr 
been  fleereetl  to  hioi  in  Great  Britain. 

On  this  side  of  the  Atlantic-,  the  practice  of  Pott,  at  least  in  sol 
as  it  applied  to  the  treatment  of  fractures  of  the  tliigh,  never  gaia 


Fig.  152. 


Antetbury'a  xpUnL 


a  difjfingui^^hed  advorate;  and   but  few  ever  adopted  the  practice  flf 
mollified   by  White,  Anicsbury,  Bell,  A,  CVioper,  etc. 

But  whatever  may  have  been  the  early  success  of  these  do<.*trines, 


Flo,  i^aL 


Amesbury's  uplint  applied. 


either  here  or  elsewhere,  it  is  certain  that  a  strong  reaction  has  taken 
place,  and   that  gmdually»  in  all   parta  of  the  world,  the  opinions  of 
pructitral  surgeons  have  been  settling  back  into  their  old  channeL     II 


FiO.  15C 


Boyer*s  s|iUnt. 


would  be  difficult  to  find  to-day,  in  France  or  Germany,  a  dozen  dis- 
tingnished  surgeons  who  adopt  universally  the  flexed  position  in  the 
trmtnient  of  fractures  of  the  femur;  and  in  England  the  reaction  is, 
if  pos.*«ible,  even  more  complete. 

In  my  tour  of  1844,  daring  which  I  visited  very  many  of  the  hos- 
pitals of  Grmt  Britain  and  upon  the  continent  of  Europe,  and  in  my 
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Ifier  tour  of  1872, 1  do  not  remember  to  have  seen  the  flexed  position 
ooee  emplojred  in  the  treatment  of  a  broken  thigh ;  and  I  shall  pres- 
aitlj  show  that  the  straight  position  is  at  the  present  moment  very 
goenllj  adopted  by  the  best  American  surgeons. 

There  have  been^  then^  three  grand  epochs  in  the  history  of  the 
tRitment  of  fractures  of  the  thigh. 

ilrst.  That  in  which  the  straight  position  was  universally  adopted, 
ind  which  reaches  from  the  earliest  periods  to  the  period  of  the  writ- 
ing of  Potty  or  to  about  the  middle  of  the  last  century. 

Second.  The  epoch  of  the  flexed  position,  which,  inaugurated  by 
Pott,  had  already  begun  to  decline  at  the  beginning  of  the  present 
oeDtaiy,  and  which  may  be  said  to  have  been  completed  within  less 
than  one  hundred  years  from  the  date  of  its  first  announcement. 

Hiid.  The  epoch  of  the  renaissancey  or  that  in  which  surgeons,  by 
the  vote  of  an  overwhelming  majority,  have  declared  again  in  favor  of 
the  straight  position.     This  is  the  epoch  of  our  own  day. 

Although  American  surgeons  have  generally  adopted  the  straight 
position  in  the  treatment  of  fractures  of  the  thigh,  yet  the  form  and 
oonstniction  of  the  splints  employed  have  been  greatly  varied.  The 
simple  long  splint  of  Desault,  and  the  more  complicated  apparatus  of 
Boyer  (Fig.  164),  have  each  their  advocates;  but  it  is  seldom  that  we 
meet  with  these,  or  with  any  of  the  other  forms  of  apparatus  originally 


Fio.  155. 


Nathan  B.  Smith's  suspending  apparatus,  or  double'inclined  plane. 

^toployed  in  foreign  countries,  without  noticing  that  they  have  been 
subjected  to  considerable  modifications ;  indeed,  most  of  the  straight 
splints  as  well  as  double-inclined  planes  in  use  at  present  among 
American  surgeons  may  fairly  be  regarded  as  original  inventions. 

Nathan  Smith,  of  New  Haven;*  Nathan  R.  Smith,  of  Baltimore;^ 
Dr.  James  McNaughton,  of  Albany ;'  and  Nott,  of  Mobile,  are  the 


*  Amer.  Med.  Rev.,  published  at  Philadelphia,  1825,  vol.  ii,  p.  855;  also  Medical 
tnd  Surgical  Memoirs  of  Nathan  Smith,  published  ut  Baltimore,  pp.  129-141. 

'  MecTand  Surg.  Memoirs,  pp.  148-162.  See  also  Qeddings,  Baltimore  Med.  and 
8ars.  Joarn.jVol.  i,  1833;  and  Sargent's  Minor  Surgery,  p  171. 

'Trans.  Amer.  Med.  Assoc, vol.  x,  p.  817.     Rep.  on  Defor.  after  Frac. 
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only  American  surgeons  of  distingnishetl  ropntation^  and  with  who 
pnii'tii'e  I  mn  fain iliar,  who  have  recomniendt.*d  exclusively  the  doubid 
inclined  plane. 

Fia.  156. 


JoBlAta  C  Notl*i  double-inclined  pl«iie. 

In  tliiM  «ippAmtiia  ihe  limb  !k  Keciired  to  Ibeitpliiit  by  verttciil  plus  Knd  1«*iilbi?r  strnfw;  I 
nufTace  of  tbe  Ihlgli  »pliiu  Ls  carvi'd  oui  a  little,  to  fit  the  tbigb ;  tUe  two  portlooii  »re  lift  leu 
ft  jolut  like  tlial  of  a  carpfiiter's)  role,  and  this  joint  may  lie  steadied  by  a  liorixonC&l  bar  ua 
For  tbe  rest,  the  dmwitig  mtfllciuntly  czptoinM  Itsel/l 

Dr.  Nathan  R.  Smith  has  introdiioed  a  modification  of  the  doubl 
inclined  plane  in  what  is  known  as  his  '*  anterior  splint,"  and  whic 
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N.  R,  8enitb's  anterior  jpHot. 


is  intended  alFio  as  a  suspendinja^  appai'atus.     I  have  aeen  it  employe 

lately  a  good  deal  in  the  treatment  of  gunshot  fraetnr*!*?  of  the  tliij 
and  leg  in  our  varioui?  military  ho-spltuls.     It  is  my  opinion,  bowev< 
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Ki  B«  Smltb't}  anterior  spUni,  applied  tot  a  fVaclure  of  the  Ihigh. 
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that  it  is  more  applicable  to  gunshot  fractures  of  the  leg  than  to  those 
of  the  thigh. 

The  splint,  if  splint  it  can  be  properly  called,  is  simply  a  frame 
composed  of  stout  wire  and  covered  with  cloth,  which  being  suspended 
above  the  limb,  allows  the  limb  to  be  suspended  in  turn  to  it  by  rollers ; 
the  rollers  passing  around  both  limb  and  splint  from  the  foot  to  the 
eroin.  Wire  of  the  size  of  No.  10  bougie  is  usually  employed.  The 
length  of  the  splint  should  be  sufficient  to  extend  from  above  the 
anterior  superior  spinous  process  of  the  ilium  to  a  point  beyond  the 
toes,  the  lateral  bars  being  separated  about  three  inches  at  the  top  and 
one-quarter  of  an  inch  less  at  the  lower  extremity. 

In  the  case  of  a  broken  thigh,  the  upper  hook,  to  which  the  cord 
for  suspension  is  to  be  fastened,  ought  to  be  nearly  over  the  seat  of 
fracture,  and  the  lower  hook  should  be  placed  a  little  above  the  middle 
of  the  leg. 


Fw.  159. 


Palmer*8  modification  of  the  anterior  splint. 

The  modification  of  Smith's  anterior  splint,  suggested  by  Dr.  James 
Palmer,  United  States  Navy,  will  be  sufficiently  explained  by  the  ac- 
companying woodcut,*  Fig.  159. 

1  Amer.  Journ.  Med.  Sci.,  1865 ;  also,  Mechanical  Therapeutics,  etc.,  by  Philip 
8.  Wales,  M.D.,  U.  8.  N.,  1867. 
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Dr,  J.  S.  Hodgen,  of  St.  Louis,  ^lo.,  has  invented  a  wire  suspension 
splint,  which  I  mudi  prefer  to  Smith's.     The  bars  of  wire  are  tmversed 


F»i.i6a. 


Hodgon'a  Buap«iuloD  ippAnliti. 

with  a  cotton  sacking,  upon  which  the  limb  is  laid.  He  does  not,  how- 
ever, advoeate  its  general  use,  but  he  has  designed  it  especially  for  gun- 
shot  fraetoresJ 

On  ttie  other  haud,  amonf^  the  advocates  of  the  straight  {>osition  are 
found  the  niiines  of  Physick,  Dnrsey,  Gibson,  Horner,  J.  Hartshorne, 
H,  H.  Suiith,  Neill,  R.  Coates,  H.  Hartshorne,  Norris,  Gros8,  Buck, 
JIarkoe,  A.  W,  Steio,  Post,  J.  W.  Howe,  8.  B.  Ward,  F*  Weir,  E. 
Mason, 

Says  Dr.  Gross :  "  Many  years  ago,  l>efore  I  had  much  experience  in 
this  class  of  injuries,  I  occasionally  employed  the  flexed  position,  but 
I  soon  founil  that  it  vnts  objectio liable,  on  aecount  of  the  great  difficulty 
in  niiiintaiiiing  so  awurate  aj^positinn  to  the  cuds  of  the  fmgments.  Of 
late  years  I  have  confiiied  myself  cMitirely  to  the  use  of  the  stmight  po* 
sitioii,  and  I  have  never  Iiad  any  ttause  to  regret  it.  In  the  adult,  I 
somctinies  employ  the  apparatus  of  Desault,  as  modifieil  by  Phynick, 
but  much  more  frequently  one  of  my  own  construction,  sonrewhat  upon 
the  princii>Ie  of  that  of  I)r,  Neil!,  described  in  the  Phiiadciphia  Medi^ 
cat  Exftminer  for  1855.  I  have  used  it  for  nearly  twenty  yearn,  and  it 
has  generally  aii.swered  the  purpose  most  admirably  in  my  hands.  It 
consists  sinifily  of  a  box  for  the  thigh  and  leg,  witli  a  footpit-c*^  and  two 
crutches,  one  for  the  axilla  and  the  other  for  the  perineum,  to  make  the 
requisite  extension  and  counter-extension.  With  such  an  apparatus, 
an  oblique  fracture  of  the  thigh  can  be  treated  with  great  comfort  to 
the  patient,  and  with  the  assurance  of  a  goiRl  limb.  In  children,  I  havo 
effected  some  extH^llent  cures  simply  by  means  of  a  sole-leather  trough, 
well  paddetlj  and  provided  with  a  footpiece* 

^  Hodgen,  Treatise  on  MIL  Surg.,  by  F.  H.  Hamilton,  1S05»  p.  411. 
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"  The  great  objection  to  the  flexed  position  is  the  difficulty  of  keep- 
ing the  ends  of  the  broken  bones  in  apposition ;  the  upper  one  having 
a  constant  tendency  to  pass  away  from  the  inferior.     Other  objections 


Fio.  161. 


John  Neill's  straight  thigh  spliDt.— Extension  and  counter-extension  made  at  the  same  time. 

might  be  urged  against  the  flexed  position,  but  this  is  quite  sufficient  to 
induce  me  to  reject  it."* 


Fig.  162. 


Fio.  163. 


Pelric  belt  and  perineal  strap.    (From  drawings  furnished  Footpiece  and  screw, 

by  Dr.  L.  M.  Sargent,  Bostoo,  Mass.) 


Fio,  164. 


-d^ 


Lateral  view  of  the  apparatus,  without  the  belt. 
Fig.  165. 


Front  view,  with  folded  sheet  laid  across. 


>  Trans.  Am.  Med.  Aesoc.,  vol.  x;  also,  System  of  Surg.,  by  S.  D.  Gross,  1869, 
p.  221. 
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Dr.  Neill,  of  Philiid<^lpliifi,  has  ooiitrived  ii  very  in^nious  tnotU»  of 
making  Ixith  exteiLSioii  and  counter-extension  at  the  same  tnometit  by 


Fio.  106. 


Apparatus  apfiUed, 


means  of  a  twisted  ropn,  whinh  is  fastened  by  its  two  ends  rtij^jwi-tively 
to  the  jjerineal  band  above  and  the  extending  band-s  below. 


(i 
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h^ 


Stde  view  of  apparatua  api^lled. 

J,  F.  Fiagg's  thigh  apparatus,  as  used  in  tlie  Massitehiisetis  ("rcneral 
Hri^pital,  by  Warren,  Bigelow,  and  othei^,  is  seen  in  Figs,  162  to  169 
inclusive. 

Fia.  168. 


*•  The  l>eU  IS  made  <»f  .^^trong  webbing,  having  jxicketfl  on  eaeh  Fide, 
to  reeeive  tlie  long  Bjilint.     It  is  also  fnrni.shed  with  straps  and  buekic 


Fl«>  169 


t  I.  ^f  ninklug  oxteiiMoii  with  adhesive  plaster. 

The  perineal  .^trap  (Fig.  170),  corresponding  to  the  injured  side,  i$  kept 
constantly  buck  led,  while  the  other  may  l>e  occasionally  loosened,  or 
left  ot!',  as  it.s  niirpose  is  only  to  steady  the  apparatus*  \Vhert»  the 
*<tnv{>s  pass  under  the  |>er(iieuni,  they  are  covered  with  \fTish*Ieather. 
Before  applying  tltc  belt,  a  pillow-ea,'^  or  two  may  l>e  passed  arunnd 
the  waist.  Tht*  padlock  is  only  to  lie  use<i  in  ease  the  patient  persists 
in  unbuckling  the  straps.     The  sijliiits  being  applied  with  also  short 
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side-splints,  junks,  containing  bran  or  sand,  etc.,  are  to  be  secured  more 
firmly  to  the  limb  by  bands  of  webbing  and  buckles." 

Dr.  Bigelow  informs  me  that  Flagg's  apparatus  is  not  now  in  use  at 
this  excellent  hospital,  and  has  not  been  for  some  time;  but  I  have 
retained  the  illustrations  because  they  exhibit  much  ingenuity,  and 
serve  to  explain  the  gradual  progress  of  improvement  in  the  treatment 
of  these  fractures. 

At  present,  the  surgeons  of  the  Massachusetts  Greneral  Hospital 
employ  essentially  Buck's  apparatus;  extension  being  made  by  a  weight 
and  pulley,  with  the  aid  of  adhesive  straps,  and  counter-extension 
being  eflFected  by  the  weight  of  the  body,  by  elevatine  the  foot  of  the 
bed.  After  which,  coaptation  splints  and  junks  are  applied  in  the  usual 
manner.  Ether  is  employed  in  all  cases  before  making  extension, 
the  apparatus  being  applied  at  the  earliest  possible  moment. 

The  two  Warrens,  father  and  son,  of  Boston;  Kimball,  of  Lowell; 
Sanborn,  of  Lowell,  Mass;  Mussey,  of  Cincinnati,  Ohio;  J.  B.  Flint, 
of  Louisville,  Ky. ;  Armsby,  of  Albany,*  have  also  recommended  some 
form  of  the  straight  splint.     Said  the  late  Dr.  Mussey : 

"  For  all  fractures  of  the  thigh-bone  I  employ  the  extended  position 
of  the  limb.  There  are  but  few  cases  in  which  extending  force  is  not 
necessary  to  prevent  the  degree  of  deformity 
or  shortening  which  would  occur  without  it. 
Of  thirty  specimens  of  fracture  of  the  shaft, 
in  my  collection,  only  two  are  transverse.  In 
fractures  of  the  neck,  especially  with  old 
subjects,  I  sometimes  avoid  the  application  of 
any  kind  of  apparatus  for  permanent  exten- 
sion ;  but  in  all  cases,  whether  of  the  neck  or 
shaft,  where  such  extension  is  attempted,  I 
have  found  the  straight  position  of  the  limb 
to  be  the  most  reliable." 

Daniell,  of  Savannah,  Georgia,  recommends 
the  straight  position,  the  limb  being  laid  in  a 
kind  of  long  box,  and  the  extension  being 
made  with  a  weight  and  pulley.'  Dugas,  of  Augusta,  Georgia,  em- 
ploys the  pulley  and  weight  also,  but  uses  the  long  side-splint  instead  of 
the  box.*    Howe,  of  Boston,  recommended  a  similar  method  in  1824.* 

Dr.  Gurdon  Buck,  of  New  York,  uses  the  pulley,  without  the  long 
side-splint.  His  perineal  band  is  composed  of  india-rubber  tubing, 
"  of  one  inch  calibre,  two  feet  in  length,"  stuffed  with  bran  or  cotton 
lampwick,  and  covered  with  canton  flannel,  which  covering  may  be 
renewed  as  often  as  may  be  necessary.  The  extending  bands  or  adhe- 
sive plasters  terminating  below  the  foot  in  an  elastic  rubber  cord.  The 
weight  necessary  to  make  suitable  extension  will  vary  from  five  to 
twenty  pounds. 


Perineal  band  secured  with  a 
padlock. 


1  Trans.  Am.  Med.  Amoc,  vol    x.     Report  on  Doformities  after  Fractures. 
'  Amer.  Joiirn.  Med.  Sciences,  vol.  iv.  p  830,  1829. 

•  Southern  Med.  and  Surg.  Journ.,  Feb.  1854. 

*  Howe,  New  Eng.  Med.  Journ.,  Jul}',  1824. 
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William  E.  Homer,  of  Philadelphia,  employ eil  a  long  outside  splint 
extending  into  the  axilla»  and  puddedj  f?o  as  to  avoid  Hie  nece^ssity  of 
junks;  with  fenestiWj  f)>r  extondiog  and  counter-extending  bands;  and 
also  a  foot-pieee ;  and  a  .sliort  inside  splint,  made  to  extend  from  the 
perineum  to  the  bottom  of  the  foot.     Across  the  excavated  upper  end 


Flo.  17L 


mttmi|l»*»*^*='= 


Gurdon  Buck's  appamttu. 
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W.  E.  Horijcr'h  iLij^h-aplinL 


of  this  spliut,  a  strip  of  leather  is  stretched  to  receive  the  pre^^ure 
the  perineum,  while  the  perineal  hand  is  nuide  to  pasa  through  two 
firm  leather  looj^s  on  the  outside  nf  the  splint.' 

]>r.  Joseph  K.  Plurt.^liorne,  of  Philadelphia,  rejected  the  perineal 
baud  altogether,  and  sought  to  make  the  connter-extension  by  means 
of  the  internal  long  splint  alone;  and  for  this  purpose  he  cushioned 
the  head  iif  the  inside  splint,  fts  will  be  seen  in  the  accompanying 
drawing.     The  head  of  the  ontside  splint  may  also  be  cushioned,  but 

Fro.  178. 


;^i 


Jo»«]i1i  Hartahorne-fi  liitgh-»pLItit. 


not  for  the  purpose  of  employing  it  as  a  means  of  counter-extension. 
The  outside  splint  is  so  adjusted  to  the  foot-piece,  that  it  may  be 


Treiktiie  on  the  Pr«ctic6  of  Surgery ,  by  Henry  H.  Smith. 
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moved  in  case  of  a  compouud  fracture,  without  disturbing  either  the 
extension  or  counter-extension.* 

Fio.  174. 


D.  Gilbert's  mode  of  making  counter-extension  and  extension. 
1.  Anterior  and  posterior  counter-extending  adhesire  bands,  two  and  a  half  inches  wide,  crcMtsing 
each  other  before  they  pass  through  the  mortise  holes.    2.  The  same,  crossing  at  the  upper  part  of 
thigh  and  perineum.    3.  Horizontal  pelvic  band,  which  may  be  three  inches  wide.    4.  Extending 
bands,  receiving  strap  of  tourniquet  in  the  hollow  of  the  foot.    5.  Tourniquet. 

Dr.  David  Gilbert,  of  Philadelphia,  has  published  an  account  of  a 
method  of  making  counter-extension  with  adhesive  strips,  which  he 
had  employed  successfully  not  only  in  fractures  of  the  thigh,  but  also 

Fio.  175. 


Gilbert's  apparatus  applied  in  a  case  of  ftracttire  of  both  thighs. 
1.  Anterior  adhesire  counter-extending  strips.  2.  Distal  extremity  of  posterior  adhesive  strip  of 
the  side.  3.  Adhesive  strip  surrounding  pelvis,  binding  the  anterior  and  posterior  strips  to  pelvis. 
4.  Inner  extremity  of  the  extending  adhesive  strip,  forming  stirrup  under  the  foot,  to  receive  the 
strap  of  the  tourniquet..  5.  Cicatrix  of  left  thigh.  7,  7.  Petit's  tourniquet,  by  which  the  power  was 
applied. 

of  the  leg,  extension  being  made  with  the  tourniquet  of  Petit.  A 
broad  piece  of  plaster  also  is  made  to  encircle  the  pelvis,  in  order  to 
bind  down  the  counter-extending  bands  more  firmly  to  the  body. 
Additional  strips  are  employed  when  they  seem  to  be  required.^ 

H.  L.  Hodge,  also  of  Philadelphia,  adopting  the  same  means  of 
counter-extension,  namely,  adhesive  plaster  bands,  has  modified  the 
idea  of  Gilbert  by  securing  the  strips  of  plaster  to  the  sides  of  the 
body  instead  of  the  perineum,  and  attaching  them  to  an  iron  rod 


*  Treatise  on  the  Practice  of  Surgery,  by  Honry  H.  Smith. 
»  Gilbert,  Amer.  Journ.  Med.  Sci  ,  April,  1869.  pp.  410-4*24, 


FRACTURES  OF  THE  SHAFT  OF  THE  FEMUR. 


431 


from  the  upper  parfc  of  the  external  splint,  directly  across  the  body,  to 
the  median  line,  and  cushioned  on  its  inner  surface.  To  this  is  attached 
the  anterior  extremity  of  the  perineal  band.  By  this  arrangement  the 
pressure  is  not  only  in  a  great  measure  removed  from  the  groin,  and 
from  the  vessels,  etc.,  on  the  inside  of  the  thigh,  but  also  the  direction 
of  the  counter-extension  is  in  a  line  with  the  axis  of  the  body.  The 
posterior  extremity  of  this  band  is  secured,  not  to  the  upper  end  of  the 
splint,  as  is  usually  done,  but  to  the  splint  several  inches  lower  down, 
where  it  will  take  a  more  secure  hold  upon  the  under  surface  of  the 
tuberosity  and  nates.  Both  extremities  of  the  band  are  elastic.  Ex- 
tension is  made  with  a  screw,  inclosing  a  strong  spiral  spring  in  its 
ferrule,  or  with  adhesive  plasters,  a  pulley  and  weight,  at  the  option 
of  the  surgeon. 

The  splint  is  made  in  sections,  for  adaptation  to  different  persons, 
and  for  convenience  in  packing.  It  extends  no  higher  than  the  alse 
of  the  pelvis,  and  is  secured  to  the  body  at  this  point  by  a  padded 
pelvic  band.  The  accompanying  illustration  will  sufficiently  explain 
the  remaining  features  of  the  apparatus. 

The  apparatus  invented  by  Dr.  Burge,  of  Brooklyn,  is  both  a  frac- 
ture-bed and  a  splint,  and  was  constructed  with  the  same  view  of  re- 
moving pressure  from  the  front  of  the  groin.     The  principles  involved 

Fio.  178. 


Burge's  apparatus. 

and  the  general  plan  of  construction  will  be  suflBciently  explained  by 
a  study  of  the  accompanying  woodcuts. 

There  are  a  few,  however,  of  our  most  distinguished  surgeons,  who 
retain  the  flexed  position  in  certain  fractures,  such  as  an  oblique  down- 
ward and  forward  fracture,  occurring  just  below  the  trochanter  minor, 
and  a  similar  fracture  just  above  the  condyles,  or  in  certain  cases  of 
fractures  in  children,  or  in  very  old  people,  but  who,  nevertheless,  give 
a  decided  preference  to  the  straight  splint  in  those  oblique  fractures  of 
the  shaft  which  constitute  by  far  the  greatest  proportion  of  all  these 
accidents.  Among  these,  I  will  mention  the  names  of  Nott,  of  New 
York,  Pope,  of  St.  Louis,  Mo.,  and  Eve,  of  Nashville,  Tenn.  Drs. 
Parker  and  Weir,  of  this  city,  retain  the  double-inclined  plane  only  in 
fractures  of  the  upper  third. 

At  the  "  German  Hospital,"  in  this  city,  under  the  observation  of 
Drs.  Krakowizer  and  Guleke,  visiting  surgeons,  five  cases  are  reported 
as  having  been  treated  by  Buck's  extension  and  one  by  plaster  of  Paris. 
Back's  extension  had  given  the  best  results.     A.t  lY\e  ^* 'Pi^^NXicrvaxv 
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Hospital/*  al&o,  Dr*  D,  ^I.  Stimson  rejiorts  that  Buck's  extenstoo 
generally  employed.     Di*s.  Gouley,  Mason,  Sayre,  Sands,  af  BelJevoe 


n. 
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Surge's  (Lpparatos  tppliod. 


Ho^ipital,  prefer  the  plaster  of  Paris*     Dr.  Alfred  C.  Post,  Professor 
of  Surgery  in  the  University  Me^lieal  College^  speaks  as  follows  : 

"My  onliniiry  praetiee  is  to  treat  fnietures  of  tlie  fernur  by  exten- 
sion with  a  weight  and  pulley.  The  method  seems  to  me  an  tifarly 
peHt*et  as  any  plan  of  humnn  deviee  eau  be,  in  promoting  the  comfort 
of  the  {xitient,  in  fiiei I i fating  the  urinary  and  fecal  evacuations,  and  in 
seen  ring  union  without  deformity.  In  some  cases  union  ixvurs  ab- 
solutely without  shortening,  and  in  other  rases  the  shortening  is  8i> 
slight  as  only  to  l>e  detected  by  careful  measurement.  In  eases  care- 
fully rreatt^tl  by  this  methfxl  it  is  rare  to  meet  with  shortening  much 
exeeefling  half  an  inch.  I  have  never  seen  a  case  of  simple  fracture 
of  tlie  fenuir  trmted  in  this  way  in  which  there  was  afiy  such  shorl*^n- 
iug  or  deil)rmity  as  I  have  seen  in  some  cases  which  have  been  treated 
by  the  use  of  plaster  of  Paris  bandages.'^ 

Says  Dn  Weir,  of  St.  Luke's  Hospital : 

"Id  hospital  practice,  and  where  in  private  practice  I  can  myself 
apply  plaster,  I  do  it ;  but  to  my  students  I  jwint  out  tlnit  Buc^k's 
apparatus  is  a  much  safer  method  for  them  to  use,  and  genend ly  for 
practitiojtcrs  whose  o(>purtunities  for  acquiring  lar^je  experience  an* 
few:  l)eca!ise  I  litid  that  unless  c^are fully  ai>plied  ami  watcheil,  by  fre- 
quent reo|»ening,  etc.,  curvature  and  shorten  iug  will  sometimes  occur 
unperctnval,  which  eaimot  l>e  the  case  in  Buck's  apparatus." 

iJr.  Paul  F.  Eve,  Professor  of  Surgery  in  the  Nashville  Medical 
College,  employs  of  late  the  plaster  of  Paris,  but  not  as  an  immovable 
form  of  dressing.  Extension  and  counter-extension  are  made  as 
Buck^s  appanitus,  and  the  liml)  is  ex[>osixl  to  view  daily  and  sponge 
In  order  that  these  nect^ssary  examinations  may  be  made  the  planter  is 
appliixl  ae(^ording  to  the  Bavarian  methiwl,  so  ttiat  it  may  be  8pr<?ad 
open  without  breaking  the  splint. 

The  pnictiec  of  treating  fractures  of  the  thigh,  as  well  as  all  other 
fractures  t»f  the  long  bcjues,  with  the  roller  alone,  and  without  either 
lateral  splints  or  extending  apparatus,  first  suggested  by  Radley,  has 
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found  in  this  country  but  one  distinguished  advocate,  the  late  Dr. 
Dudley,  of  Lexington,  Ky.*  Nor,  with  all  my  respect  for  that  truly 
great  surgeon,  can  I  persuade  myself  that  the  practice  is  able  to  ac- 
complish, in  a  majority  of  cases,  the  indications  proposed,  nor  indeed 
that  it  is,»at  least  in  the  hands  of  inexperienced  surgeons,  wholly  safe. 
Dr.  D.,  of  Aberdeen,  Miss.,  has  reported  to  me  one  example  in  which, 
after  the  application  of  this  bandage  by  a  pupil  of  Dr.  Dudley's,  to  a 
negro  slave,  who  had  a  fracture  of  the  femur,  death  of  the  limb  ensued, 
and  amputation  became  necessary.  The  negro  was  sixteen  years  old, 
and  healthy ;  the  fracture  was  caused  by  the  fall  of  a  tree  or  of  a 
branch,  and  was  simple.  The  bandage  was  applied  from  the  toes  up- 
wards to  the  groin,  and  was  not  opened  for  several  daj^s,  at  which  time 
the  whole  limb  was  found  to  be  in  a  state  of  dry  gangrene,  with  the 
exception  of  the  upper  two-thirds  of  the  thigh,  which  was  swollen 
enormously,  and  partially  gangrenous  as  high  up  as  the  groin. 

Dr.  D.  says :  "  Having  heard  the  history  of  the  case  carefully  stated, 
observing  the  leg  and  the  lower  part  of  the  thigh  to  be  in  a  state  of 
dry  gangrene,  and  seeing  the  marks  of  the  bandage  visibly  impressed 
on  the  surface,  my  opinion  was  made  up  at  the  time  that  the  gangrene 
had  resulted  from  pressure  of  the  bandage.  The  femoral  artery  at  the 
groin  was  in  a  sound  and  natural  state,  and  if  I  mistake  not,  after  the 
limb  was  removed,  it  was  traced  to  the  point  of  obliteration  where  the 
gangrene  commenced,  and  where  the  impression  of  the  bandage  was 
observed  ;  thus  far,  I  think,  it  was  of  natural  size  and  calibre.  Hence 
the  conclusion  is  inevitable,  that  the  death  of  the  limb  resulted  from 
the  pressure  of  the  bandage,  and  not  of  one  of  the  fragments. 

"It  was  a  curious  specimen  of  dry  mortification,  and  I  regret  that  I 
did  not  use  the  means  of  preserving  it.  I  was  then  engaged  in  a  very 
laborious  practice,  thirty  miles  from  home,  on  horseback,  and  conse- 
quently could  not  conveniently  spare  the  time  to  attend  to  it  as  an 
object  of  surgical  curiosity.  Dr.  H.  and  myself  cut  into  the  leg  in 
various  places,  in  order  to  examine  the  muscles,  arteries,  nerves,  etc., 
but  found  the  integuments  so  hard  that  it  was  really  difficult  to  pene- 
trate them  with  a  knife;  the  resistance  to  the  knife  was  more  like  that 
of  dry  hickory  wood  than  anything  else."^ 

I  cannot  think  it  necessary  to  do  more  than  allude  to  the  practice  of 
Jobert,  of  Paris,  and  of  Swinburn,  of  Albany,  who,  rejecting  side  or 
coaptation  splints  altogether,  have  relied  solely  upon  extension  as  a 
means  of  support  and  retention  in  the  case  of  fractures  of  the  shaft  of 
the  femur. 

The  treatment  of  these  and  other  fractures  by  plaster  of  Paris,  paste, 
starch,  or  dextrin  has  been  already  considered  when  speaking  of  the 
treatment  of  fractures  in  general.  Thus  far  my  exj)erience  will  not 
warrant  me  in  recommending  the  immovable  apparatus  as  a  general 
plan  of  treatment  in  fractures  of  the  thigh. 

In  the  fourth  edition  I  spoke  somewhat  more  favorably  of  the  re- 


*  Amer.  Journ.  of  the  Mrd.  Soi.,  vol.  xix,  p.  270;  Transylvanm  Journal,  April, 
1886.     Boston  Med.  and  Surg.  Journ  ,  vol.  xxxiv,  p.  35. 

■  For  H  more  complete  account  of  this  interesting  case,  see  Buffalo  Med.  Journal, 
Tol.  xiT,  p.  193,  Sept.  1858. 
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suits  of  this  praetiL'e  as  deelareil  by  some  of  the  House  Surgeons  of 
Bt'llevue;  still  more  Iiitely  one  of  the  visiting  surgeons  ha*<  )>ulilished 
sdiue  stiitistii*  which  indiaite  a  better  average  result  than  has  beeii 
liitherto  obtainetl  bv  other  methotljii ;  but  having  since  learned  that 
these  statements  were  not  based  altogether  upon  measurement^  made 
by  tho^e  well  known  and  able  writers  tbeinselves,  I  am  unwilling  to 
aeeept  of  them  as  trustworthy  testimony.*  In  order  to  assure  myself 
as  to  whether  we  were  able  to  make  longer  and  straighter  thiglus  by 
the  use  of  the  ]>Ia8ter  of  Paris  than  by  the  method  of  extension  ^ 
employed  by  niyself  and  othei-s,  my  later  experience  ha.s  been  carefully 
collated,  but  not  sele<teil ;  every  cai*e  in  which  the  opportunity  was 
aff<»r<led  l>cing  ret-^orded^  and  the  results  being  confirmed  by  my  own 
testimf>uy  and  the  testimony  of  others.  The  facts  thus  olvtaiaed  nm- 
stituted  tlie  basis  of  an  artii-Ie  written  by  me  for  the  New  York  Mtdicai 
Jonnud,  and  puljlished  in  the  August  number  for  1874  ;  but  the  great 
interest  taken  in  the  distMis^sion  of  the  merits  of  the  Mathiefison  planter 
of  Paris  dressings,  botli  in  this  country  and  abroad,  during  the  last 
few  years,  seemed  to  me  to  call  for  a  statement  of  experience  wliieh 
slimdd  cover  a  larger  number  of  case's,  although  it  ixiuld  not  be  ex- 
pect wl  in  a  treatise  like  this  to  give  all  the  cases  in  detail,  as  was  done 
in  the  journal  communication  alreatly  referred  to.  Of  the  casei?  trmte*! 
by  plaster  f>f  Paris,  and  recorded  in  the  accompanying  tables,  a  ma- 
jority were  from  the  bands  of  otlicr  surgeons,  and  all  were  hospital 
nuscs;  in  almost  every  instance  the  surgeon  treating  theca.se  having 
had  a  large  experience  in  tlie  use  of  phister*  With  very  few  ex<*epti(ui8 
the  plaster  was  applied  while  the  patient  was  under  the  influen<*e  of 
ether.  After  the  plaster  wils  applietl  most  of  the  patients  walked 
about  with  crutches  ;  but  there  were  pretty  frequent  examples  in  which, 
for  <jue  reason  «ir  another,  this  was  found  impracticable,  and  the  jmtientB 
remained  in  Injd. 

The  amount  of  shortening  has  six  times  exceeded  one  inch.  A  cott- 
sidenible  bend  at  the  sc^it  of  tnietuix;  has  ix-curred  six  times;  anchy- 
losis of  the  knee,  requiring  surgical  interference^  has  occurred  six 
timt^^  and  in  almost  all  cases  it  has  been  more  troubkrsomc  than  it  is 
usually  found  to  lie  after  other  plans  of  treatment;  on<'e  gangrene, 
amputation  and  death  followed,  and  once  abscesses  of  the  leg,  paraly- 
sis, etc.,  etc. 

The  csises  re|>orted  as  treatet]  without  plaster  were  all  treatetl  by  my- 
self. The  method  adt^ptetl  being  in  the  case  of  adults  essentially  iluit 
whicfi  is  known  as  Buck's  extension,  but  which  I  have,  as  will  here* 
after  l>e  swn,  considerably  modified.  In  the  case  of  ehiklren,  the 
method  luts  been  uniforndy  tliat  whirh  I  shall  her<^after  describe  in  its 
pro[»er  phtce  as  tire  method  [U'cforred  by  me  in  these  cases j  (>ermanent 
extension,  such  as  is  used  in  Buck's  apparatus,  being  very  Achlom  em- 
ployed. N(>t  one  of  these  limbs  has  pi-esented  an  excessive  shortening 
— one  inch  Ix'ing  the  maximum.  Not  one  is  bent  at  the  point  of  frac- 
ture.    None  of  the  patients  had  bed-sores,  or  troublesome  anchylosis 

»  Pmr  H.  B.  8andi,  N.  T  Med.  Jonrn.»  June,  1871.  Dr.  J.  D.  Bfyiint,  N.  T. 
Mrd    H"cr»rd,  Sept  15th,  187L    Dr.  S.  H.  St    John»»  Am©r.  Jaum.  Mod.  Sci*, 

July,  1872. 
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at  the  knee-joint.  In  one  there  was  delayed  union.  Case  23  has  been 
measured  by  many  of  the  gentlemen  connected  with  Bellevue,  and  all 
agree  that  the  broken  limb  is  longer  than  the  other,  yet  it  united 
promptly,  and  he  walks  without  a  halt.  We  have  been  unable,  thus 
far,  to  find  any  other  explanation  of  the  increased  length  but  the  fact  that 
extension  was  employed,  the  amount  employed  being  about  the  same 
as  in  other  cases.  Five  children  and  one  adult  had  perfect  limbs ;  or,  if 
we  are  permitted  to  include  the  case  in  which  the  limb  is  lengthened, 
two  adults  have  recovered  with  perfect  limbs. 


Ocues  treated  toith  Plaster  of  Paris,  Continuous  Roller ,  Mathiesson^s  method. 
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1 
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Delay  e<l  union. 

19 

89 
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11 

SO 

70 
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Bellevue. 

. .  * . 

No  union. 

21 

44 

Compound 

ff 

il 

2 

Bent. 

22 

m 

Simple. 

tl 

tl 

1          J 

Much  bent. 

Anchjloaifl. 

28 

fiO 

11 

11 

fi 

1 

Bent. 

24 

22 

If 

if 

it 

* 

.... 

Amchy1o»is. 

25 
26 
27 

28 
29 

80 

SS 
23 
27 
46 
51 

23 

11 

ii 

It 
H 

Compound, 
Simple. 

1  Below 

\    troch. 

f  Above 
\   cond. 

II 

Middle. 

II 

11 

II 
Park. 
Bellevue. 

99th  St. 

1 

Perfect. 

i 

1  Parfllysi0»»b- 
\    scesBf  fete. 

/  Gangrene, 
\   ftmp.,  death. 
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Cases  treated  by  myself,  by  my  own  and  BucVs  methods. 


No. 


Age 


Character  of 
Aracture. 


Yrs.! 
2'    6' 


8 


4  «*  j 

4'    6'  "  I 

6     9  " 

t    s 

8  5  Compound  j 

9  18      Simple.    \ 
10   S3  "         I 

1  20  »•         ' 

2  fiO  «*         ' 
8   SS  «< 

14  60 

16  50 

16  40 

17  40 

18  35 

19  40  ' 


20    60' 

21  45 : 

22  I  70  , 

23  j  40  , 

24  !  22  I 


Point. 

Hospital. 

Shortened. 

Deformed. 

Inches. 

Middle. 

Bellevue. 

\ 

Straight. 

(( 

(t 

Perfect. 

ti 

K 

Private. 

i 

fi 

I< 

u 

Perfect. 

if 

(( 

Bellevue. 

ti 

t( 

(( 

(1 

1 

(( 

(I 

(( 

\ 

C( 

X( 

(( 

Perfect. 

(( 

(( 

(( 

u 

(< 

(( 

i( 

1 

i( 

(( 

It 

1 

<( 

(( 

t( 

* 

t( 

t( 

Long  Is.  C. 

i 

t( 

Intracap. 

Park. 

i 

i( 

Extracap. 

(( 

1 

u 

u 

Bellevue. 

1 

" 

t( 

(t 

1 

f( 

(( 

If 

i 

(( 

(( 

i( 

i 

(( 

(( 

Long  Is.  C. 

1 

t( 

(( 

Private. 

\ 

f( 

Neck. 

(t 

i 

l( 

Abore  knee. 

Bellevue. 

Lengthened. 

(1 

Middle. 

u 

.... 

n 

Remarks. 


Toes  everted. 

I 

<C  it 

ti  it  I 


Delayed  union,  j 


It  will  be  seen  that  the  first  table  includes  two  cases  in  which  seri- 
ous results  ensued.  In  case  30  gangrene  supervened  on  the  third  day 
after  the  accident,  and  on  the  second,  after  the  dressings  were  applied ; 
amputation  was  made,  and  the  patient  died.  In  case  27  the  plaster 
was  applied  on  the  fifth  day  after  the  accident  (November  13th,  1873) 
and  removed  twenty  days  later,  when  the  patient  found  he  had  no  sen- 
sation in  the  limb  below  the  knee;  the  leg  was  also  much  swollen  below 
the  knee.  Sul)sequently  abscesses  formed  in  the  leg,  large  sloughs  oc- 
curred!, and  the  cak^neum  became  carious. 

Both  of  the  preceding  cases  are  reported  at  more  length  in  the  num- 
ber of  the  New  York  Medical  Journal  for  August,  1874. 

These  two  constitute  the  only  examples  of  serious  accidents  which 
might  possibly  have  been  due  to  the  mode  of  dressing,  in  this  table  of 
30  cases,  which,  a«  has  been  already  explained,  were  recorded  without 
selection ;  but  they  are  not  all  which  have  come  under  the  writer*s 
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notice.  In  one  case  at  Bellevue  an  enormous  perineal  slough  was 
caused  by  the  pressure  of  the  plaster.  In  addition,  also,  to  the  case  of 
gangrene  and  death  included  in  the  first  of  the  preceding  tables,  the 
following  have  to  be  recorded : 

Lizzie  Gibbons,  set.  24,  fell  upon  the  sidewalk  and  broke  her  thigh 
about  six  inches  above  the  knee-joint.  She  was  carried  to  Bellevue 
Hospital,  and  on  the  same  day,  under  the  influence  of  ether,  and  with 
limb  extended  by  pulleys,  plaster  dressings  were  applied.  Twenty- 
four  hours  later  the  toes  looked  dark,  and  tne  splint  was  opened  about 
the  foot.  On  the  following  morning  the  house  surgeon  found  the  limb 
cold,  and  sensation  greatly  impaired.  The  dressings  were  at  once 
opened  freely.     Death  took  place  on  the  third  day. 

Charles  Grim,  set.  62,  admitted  to  Bellevue  Jan.  2d,  1871,  with  a 
fracture  of  the  cervix  femoris,  which  had  just  occurred  from  a  fall  on  the 
ice.  On  the  fourth  day  plaster  of  Paris  was  applied  with  aid  of  ether 
and  pulleys.  Two  days  later  the  record  reads :  "  Patient  has  a  large 
sore  on  sacrum,  extending  almost  to  the  loins ;  splint  taken  off;  ex- 
tremities cold  and  blue;  pulse  felt  with  difficulty;  suffering  from  some 
dyspnoea  ;  lungs  emphysematous,  and  old  fracture  (?)  somewhere;  this 
p'm.  he  died."* 

The  two  following  cases  deserve  to  be  mentioned  in  this  connection, 
inasmuch  as  the  class  of  casualties  to  which  they  belong  are  chiefly  in- 
cidental to  the  plaster  of  Paris  method.  In  no  other  forms  of  dressing 
have  anaesthetics  been  employed  so  universally. 

John  Stockander  was  admitted  to  Bellevue  Augiist  2d,  1872,  with  a 
fracture  of  the  left  femur  below  the  trochanter.  Buck's  extension  was 
applied  at  first,  and  on  the  eighteenth  day  the  patient  was  placed  under 
the  influence  of  ether,  the  pulleys  attached,  and  the  application  of  the 
plaster  commenced.  The  breathing  was  soon  observed  to  be  gasping. 
Ether  was  withheld  a  few  minutes,  when,  as  the  breathing  became 
regular,  it  was  resumed.  Soon  after  the  pupils  rapidly  dilated,  the 
breathing  ceased,  and  in  a  few  minutes  more,  in  spite  of  every  effort  to 
resuscitate  him,  death  supervened.  There  is  every  evidence  to  sustain 
the  opinion  that  the  ether  was  given  carefully  and  in  the  usual  manner.' 

In  the  case  of  Mary  Shules,  No.  11  of  the  second  table,  ether  was 
administered  for  the  purpose  of  applying  plaster;  and  while  extension 
with  pulleys  was  employed,  and  the  bandages  were  being  applied, 
"she  suddenly  ceased  to  breathe,  and  her  face  became  purple."  By 
prompt  resort  to  various  expedients,  including  Marshall  Hall  s  method, 
Sylvester's  method,  and  electricity,  she  was  rescued.  "Dr.  Figaro 
thinks  her  respiration  was  completely  suspended  two  or  three  minutes.''^ 
The  attempt  to  apply  plaster  was  then  abandoned,  and  Buck's  extension 
substituted,  with  the  result  of  giving  her  a  limb  shortened  only  three- 
eighths  of  an  inch. 

•  A  Comparison  of  the  Results  of  Treatment  of  308  Cases  of  Fracture  of  the 
Femur,  etc.,  Bellevue  Hospitnl,  by  Frederick  E.  Hyde,  M.D.,  New  York.  New 
York  Med  Jour.,  October,  1874,  p.  868. 

'  Death  from  Ether,  bv  W.  R.  Dunning,  M.D.,  Acting  House  Surgeon,  Bellevue 
HofpiUl.     New  York  Med.  Kec,  October  1st,  1872. 

•  New  York  Med.  Jour.,  August,  1874,  p.  184. 
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It  has  Wn  almost  tlir  cfjni^tarit  praetire  of  late^  in  tlii^  comitrv 
employ  ether  and  the  pulleys  while  applying  the  planter,  and  this  is 
coiisidertHl  one  of  the  great  es.sentiuls  to  sneeess.  It  is  proper  then  to 
put  into  the  aixtjunt,  its  again*ft  tliis  methml,  the  danger  from  anies- 
thetics,  and  to  inquire,  perliaps,  whether  the  usual  danger  attemlioj; 
the  exliihition  of  these  agents  is  not  increased  hy  the  condition  of  fopcitl 
deeuhitus,  and  of  extension  to  which  the  patients  are  subjected  while  the 
plaster  is  being  appliecL 

A  ease  reported  to  tlie  South  Carolina  State  Medical  Association,  in 
1874,  by  r>r.  Robert  W.  (Tibhes,  of  Cuhimbia,  S.  C,  furnishes  the  first 
opportunity  yet  presented  to  me  to  observe  in  the  autopsy  the  result  of 
treatment,  in  a  case  in  which  plaster  of  Paris  has  been  employed  accord- 
ing to  the  method  just  deseritMKh  Dr.  Gibbes  has  U^en  kind  enough 
to  send  me  the  specimen,  and  also  photographs,  from  whieli  the  accom- 
panying w(K)dcuts  are  made. 

Mr.  -L  H.  W.,  ict.  83,  weighing  165  pounds,  enjoyhig  robust  healthy 
fell  eighteen  feet,  January  2d,  1873,  striking,  as  he  thinks,  upon  the  right 
hip,  Dr,  Gibbes  was  called  and  detected  u  fracture  of  the  right  femur 
just  below  tlje  trochantei"s.  Fifteen  hotirs  aller  the  accident,  Dr.  Gibbe?, 
assisted  by  other  surgeons,  appHal  '*  the  plaster  of  Paris  dressing  after 
the  wcll-kuown  method  in  vogue  for  severiil  years  past  in  Bellevue 
Hospital,  jny  veneral)le  patient  lieing  kept  for  some  time  sa^^pended 
above  the  table  and  fully  under  chloroform/* 

On  the  fourth  day  he  made  an  attempt  to  walk,  but  the  attempt  wajs 


Fia.  180. 


Fm.  181. 


Poiierior  viflw.  Ant«rfor  view, 

A,  B»  C,  ibroo  fhi(;i»«ole ;  4,  booj  bridge. 

nor  resumed  until  alj<jut  the  eighteenth  day,  after  which  *^  he  began  to 
walk  around  liis  room  daily/'  The  af>paratus  was  removed  on  the  forfy- 
tliird  day,  Tlie  union  wtis  firm,  and  the  limb  apjieared  to  be  shortened 
i/irecM^ uartcrs  of  au  inch,  us  determlued  by  several  careful  measure' 
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ments.  On  the  29th  of  June,  about  six  months  after  the  accident,  he 
died  of  apoplexy.  In  the  autopsy  it  was  found  that  the  femur  was 
broken  just  below  the  trochanters  into  three  fragments. 

The  result  of  the  treatment,  considering  his  age  and  weight,  was  all 
that  could  have  been  expected ;  and  the  preference  given  to  the  plaster, 
in  this  particular  case,  was  judicious;  bqt  the  point  to  which  I  desire 
to  direct  the  attention  of  the  reader  is,  that  the  specimen  does  not  sus- 
tain the  claim  made  by  certain  advocates  of  this  method,  that  it  is  able 
to  prevent  a  shortening  in  all  cases.  In  this  case  there  is,  according  to 
the  measurements  made  before  death,  a  shortening  of  three-quarters  of 
an  inch.  An  examination  of  the  specimen  convinces  me  that  it  is  some- 
what more;  but  however  this*  may  be,  one  thing  is  certain,  the  limb 
shortened  to  the  same  degree  that  it  would  have  done  if  no  apparatus 
whatever  had  been  employed.  It  shortened  until  the  upper  end  of  the 
lower  fragment  struck  and  was  arrested  by  the  neck.  The  apparatus 
enabled  the  patient  to  walk  sooner  than  he  could  otherwise  have  done ; 
and  this  is  a  consideration  of  more  importance  oft^n  in  an  old  man  than 
the  length  or  form  of  the  limb,  and  I  doubt  whether  any  other  plan 
would  have  made  the  limb  in  this  case  any  longer. 

It  will  be  necessary  to  describe  a  little  more  in  detail  than  has  been 
done  in  the  chapter  devoted  to  the  general  consideration  of  fractures, 
the  method  of  applying  the  plaster  of  Paris  in  fractures  of  the  thigh, 
which  we  usually  adopt  at  Bellevue. 

A  plaster  of  Paris  bandage  is  applied  to  the  foot  and  leg  some  hours 
before  the  complete  dressing  is  made.  It  is  better  that  this  should  be 
done  twelve  or  twenty-four  hours  before,  in  order  that  this  portion  of 
the  apparatus  may  become  solid,  and  not  remain  liable  to  be  indented, 
or  pressed  inwards  toward  the  limb  when  extension  is  applied,  and 
also  in  order  that  the  surgeon  may  know,  by  an  examination  of  the  toes 
after  the  lapse  of  a  suflScient  time,  that  the  dressing  is  not  too  tight. 

This  section  of  the  apparatus  should  extend  from  a  little  above  the 
metatarso-phalangeal  articulation  of  the  to««  to  about  the  junction  of 
the  middle  and  lower  thirds  of  the  leg.  Instead  of  the  soft  woollen 
cloth,  which  is  generally  to  be  preferred  in  the  upper  part  of  the  limb,  we 
may  here  lay  next  to  the  skin  a  sheet  of  cotton  batting,  and  this  should 
be  thicker  over  the  instep  and  above  the  heel  than  elsewhere.  We  can- 
not take  t(X)  many  precautions  in  protecting  the  limb  about  the  ankle 
from  undue  pressure.  It  will  be  remembered,  also,  that  while  at  the 
ankle  the  splint  should  be  thick,  comi)osed  of  five  or  six  consecutive 
turns  of  the  roller,  it  may  be  light  upon  the  foot,  and  near  the  upper 
end  of  the  splint  upon  the  leg. 

While  the  dressings  are  being  applied,  and  until  they  have  hardened, 
the  foot  must  be  held  carefully  at  a  right  angle  with  the  leg,  and  in  a 
proper  line  as  to  inversion  or  eversion ;  but  the  assistant  must  take  care 
that  he  does  not,  with  his  hand  or  fingers,  indent  the  plaster. 

A  temporary  congestion  of  the  toes  almost  always  ensues  upon  the 
application  of  the  bandage,  but  this  usually  subsides  within  twenty- 
four  hours.  If  it  does  not,  the  bandage  is  too  tight,  and  must  be  cut 
open. 

In  applying  the  final  dressings  on  the  following  day ,  ot  NsiWcv  \N\^ 
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first  dreRsinsr  hai^  be<*oiiie  solirl,  the  patient  is  laid  uprm  a  bed  eompcit^ 
of  two  or  three  mattresses,  or  of  a  sufficient  mimber  of  folded  hlaukets^ 
his  loins,  ^^liHultler?^,  and  head  resting  u])on  the  Ix'd  thus  constructed, 
while  his  !ii[)s,  thiglis,  and  legs  extend  beyond  the  Ijed*  In  order  to 
su])f>oil  tfie  h>wer  portion  of  the  body  in  this  position  ii  piece  of  a  cotton 
roller,  three  inches  wide  and  two  yards  long,  having  been  lubricated 
with  sweet  oil,  is  passed  under  the  jielvis,  and  tied  above  to  a  bar  sup- 
ported by  u  stanchion,  as  seen  in  the  woodcut.  Various  method;*  of 
supporting  the  pelvis  have  been  devised,  but  tliis  is  the  most  simple  and 
eilicaeioiis.  Tlic  piece  of  bandage  is  directed  to  be  softened  with  oil, 
in  urder  tliat  it  may  be  easily  withdrawn  when  the  dressing  is  hard; 
but  if  it  has  not  formed  a  cord  tins  may  not  be  necessary,  and  it  is 
sometimes  cut  oft'  and  left  inclosed  with  the  splint. 

The  iron  stanchion,  wrapiKi'd  with  woollen  cloth,  is  now  brought 
against  the  |)crincuni,  and  the  pulleys  made  fiist  to  t!ie  foot  by  a  nt»oese 
of  cotton  Ixnidiigc.  M<k1  crate  extension  is  made,  suthcicnt  to  sup|jort 
and  steady  the  limb,  but  not  sufficient  to  overcome  the  sh«>rtcning. 

The  surgeon  now  wrafw  the  lind_»,  including  the  pelvis,  thigh,  and 
leg,  down  to  the  first  splint,  with  soft  but  coiirse  woollen  cloth,  cutting 
out  i>ortions  here  and  there,  and  fitting  it  smoothly  to  all  the  irregulari- 
ties of  sni^ace,  and  stitehing  it  loosely^  wlien  it  is  in  place,  over  the 
region  of  the  tuberosity  of  the  ischium  and  perineum.  Where  the  splint 
is  liable  to  make  undue  pressure,  two  or  thrt»e  tliicknt^ssci^  of  cloth  may 
be  idawnl,  or  ctjtton  batting  may  be  used  instejuL 

Everything  being  ready,  the  assistant  phices  the  patierjt  completely 
under  the  inHnenct^  of  an  aniesthetic,  and  then  extension  is  made  with 
the  jjulleys  until  the  limb  is  restored,  if  possible,  to  the  same  length  as 
the  otiicr. 

The  bandages,  fiUtHl  witli  dry  plaster,  and  pi*eviously  soaked  a  fewr 
minutes  in  water,  are  then  applied  from  below  upwards,  including, 
finally,  the  pelvis  as  high  as  the  loins.  At  no  point  must  they  be 
drawn  tightly,  but  only  with  sufficient  firmness  to  insure  their  accurate 
adaptation  to  the  Hnib.  Three,  fuurj  or  five  thicknesses  are  rcquirctj, 
according  to  the  size  of  the  limb,  or  the  age  of  the  patient.  In  front 
of  the  groin,  where  the  s[>lint  is  most  liable  to  become  l)roken  wdien  the 
patient  gets  up,  there  si  ion  Id  be  laid  two  or  three  strips  of  bioder'i* 
board,  or  narrow  metal  strij-ks^  tin  or  zinc. 

After  eiich  successive  layer  is  ajipHed,  the  surgeon  will  sprinkle  n 
little  dry  powiler  upon  the  surface,  and  smooth  it  over  with  his  hand 
previously  d)|i}>ed  in  water.  As  soon  as  the  phister  is  hartl,  usually 
writhiu  twenty  or  thirty  minutes,  the  suspending  apparatus  is  removed 
and  the  patient  (duccd  in  bed. 

Those  surgeons  who  omit  to  include  the  foot  and  ankle  in  the  pla<«ter 
splint  do  not,  I  think,  avail  tlicmselves  of  the  most  rmpiirtant  and  ino*>t 
reliable  means  of  making  exteosion  in  tliis  tbnn  of  cln'ssing.  When 
the  limb  shrinks  tlie  condyles  of  the  femur  and  the  c*all'of  tin*  leji  ofiTcr 
very  imperfect  icsisiaiice  to  the  action  of  the  muscles  of  (he  thigh,  and 
extensiim  is  often  completely  lost.  Let  it  be  understood,  also,  that  the 
author  does  not  recommend  that  tlie  perineum  shall  be  made  the  jM>int 
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of  counter- ex  tension ;  and  in  this  lie  is  sustained  by  tJie  raajority  of 
those  who  have  used  this  dressing. 

The  patient  can,  in  most  cases,  Iea%^c  his  be<l  by  the  third  or  fourth 
day  at'ttr  tfie  .splint  \s  applitxL  If  lie  keeps  out  uf  bed  the  liuib  will 
not  shrink  as  much,  and  tin*  necc^ssity  for  readjustment  will  less  often 

Fici.  n2. 


Exlemlon  durtng  application  uf  pln^ter  of  ParU, 


nri>=e.  In  cfisc  it  bef*onies  loo?^e  it  cannot  be  refitted  by  cutting  out  a 
jXJrtion  and  fohling  the  splint  in  again,  .since  it  is  too  inflexible,  and  it 
will  not  l>e  mntlc  to  bear  i^Kai  the  same  points  as  before.  At  Hellevue, 
when  a  plaster  dressing  becomes  looj^e  it  is  always  removed  and  a  new 
one  applied  in  the  .-^anie  manner  as  at  first. 


Fm.  ts». 


// 


KzlQfiiloti  eouOmud  imlil  l\w  iilaaU'r  ia  hard. 

Finally,  having  considered  somewhat  at  length  the  leading  plans  of 
treatment  which  have,  from  time  to  tinie^  b«en  suggested  uud  <im^\tt^^ 
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Fio*  184* 


by  our  best  surgeons  both  at  hnnie  and  abroad,  I  desire  to  describe  in 
greater  detail  those  methotlp  and  forms  of  apparatus  which  my  own  ex- 
perience has  taught  ine  to  prefer. 

As  to  posture,  my  opinions  are  id  aecord  with  the  opiniona  of  a  vast 
Eiajority  of  the  most  experienced  surgeons  of  the  present  day.  The 
straight  po.sition  wtll,  on  tfie  average,  give  the  hi*^t  results,  Carefiil 
measurements  made  by  myself  in  .several  hundre^Js  of  eas^,  a  portion  of 
which  have  lieen  published  in  my  statistical  tables?,'  have  demonstrated 
that  the  average  .shortening  of  the  limb  is  greater  after  any  method  of 
treatment  in  which  the  flexed  positiim  is  employed,  than  after  treatment 
with  extension  in  the  gtraight  position.  These  observations  Ivave  aim 
shown  that  the  flexe<l  position,  contrary  to  tlie  reiteralal  stntenaents  of 
its  advocates,  is  more  apt  to  entail  angular  deformity. 

There  are  a  few  who,  rdecting  the  flexed  position  in  fractures  of  the 
middle  of  the  shaft,  still  declare  for  this  p<3sition  a  preference  when  the 
fracture  occurs  just  below  the  trochanters,  and  in  the  case  of  fractures 
at  the  base  of  the  condyles. 

According  to  Malgaigne,  who  has  devoted  cspcx^ial  study  to  this 
subject,  there  is  do  satistaotory  evitlence  in  favor  of  the  Hexed  position 

w^hen  the  fracture  occurs  behnv  the  tro- 
chanters. It  is  not  direi'tly  f<»rwards, 
but  forwards  and  outwards,  that  the 
lower  end  of  the  upper  fragmi^nt  is  i*ar- 
ried  by  the  action  of  the  psoas  ma  gnus 
and  iliacus  interrujs;  so  that  in  onler  t*> 
meet  the  suppoi^ed  indication  it  would 
be  netTssary  to  carry  the  lower  |»art  of 
the  limb  outwaitls  also,  a  position  which 
would  certainly  be  found  inconvenient, 
if  not  actually  impmcticable,  in  the  ma* 
jority  of  c^ases.  Nor  can  the  tendency 
of  the  upper  fragment  to  advance  in  the 
forward  direction,  and  conse<piently  to 
separate  from  the  lower,  l»e  rnet  eflW*tu- 
ally  l>y  posture  alone,  unless  the  thigh 
is  completely  flexed  upon  the  Iwidy.  In- 
deed, it  is  apparent  that  the  jniisition  of 
modenite  flexion  will  mther  Civor  the 
action  of  those  must*les  which  are  f4Ut>- 
posed  to  be  cliiefly  res|K)nsible  for  tJie 
displacement.  When  the  thigh  i*  ox- 
tetided  upon  tlic  IkkIv,  the  ji^oai*  magmis 
and  iliacus  internus  an?  acting  in  the 
direction  of,  and  pantllcl  to,  the  axis  of 
the  femur,  and  consequently  to  a  disadvantage  ;  but  when  the  limb  is 
lifted,  their  action  is  more  nearly  at  a  right  angle  with  the  shaft,  and 
their  ability  to  displace  the  fragment  is  greatly  increasetl. 

Moreover,  it  ought  to  be  understood  that  broken  bones  are  seldom 


>^^ 


are  of  femur  ju*t  below  trocban- 
ter  minor. 


Fmetur©  Tables,  by  F.  11.  Hamilion,  1863. 
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or  never  displaced  or  separated,  in  the  same  manner  they  would  be  if 
they  were  not  surrounded  with  many  other  structures  which  have  suf- 
fered little  or  no  disruption  :  they  pass  each  other,  but  do  not  separate 
widely,  being  held  together  by  shreds  of  periosteum,  muscles,  tendons, 
ligaments,  etc.  The  same  happens  when  this  bone  is  broken  just  below 
the  trochanters;  the  upper  fragment  lies  always,  or  almost  always,  in 
immediate  contact  with  the  lower,  and  whatever  force  is  brought  to 
bear  upon  the  lower  fragment  more  or  less  directly  influences  the 
upper;  we  can  then  by  extension,  applied  to  the  leg,  draw  down  not 
only  the  lower  fragment,  but  we  can  drag  into  line  the  upper  fragment. 
No  doubt  in  this  attempt  we  shall  meet  with  some  resistance  from  the 
muscles  above  named ;  but  experience  has  always  shown  that  even 
moderate  extension,  applied  steadily  and  without  interruption,  seldom 
or  never  fails  to  overcome  the  resistance  of  the  most  powerful  muscles. 
We  constantly  avail  ourselves  of  this  principle  in  overcoming  the  ab- 
normal contraction  of  muscles  in  connection  with  diseased  joints,  in  the 
reduction  of  old  dislocations,  and  in  many  other  ways. 

Whatever  the  advocates  of  flexion  in  fractures  of  the  femur  may  say 
to  the  contrary,  they  are  never  able  in  this  position  to  employ  effective 
extension  and  counter-extension.  A  careful  examination  of  all  the 
double-inclined  planes  w^hich  have  been  brought  under  my  notice, 
including  Nathan  R.  Smith's  and  Dr.  Hodgen's  suspending  apparatus, 
will  convince  any  experienced  observer  that  such  is  the  fact.  What- 
ever other  excellences  they  may  possess,  this  does  not  belong  to  them. 
But  extension  is,  of  all  the  indications  of  treatment,  that  which  is  of 
the  greatest  importance  in  nearly  all  fractures  of  the  thigh,  and  no  less 
important  in  the  upper  third  than  in  the  lower.  In  fact,  the  higher 
we  ascend  in  the  limb,  the  greater  is  the  tendency  to  shorten,  as  my 
measurements  have  shown,  in  consequence  of  the  action  of  those  pow- 
erful muscles  which,  arising  above,  have  their  insertions  into  the  lower 
fragment. 

In  the  case  of  all  those  double-inclined  planes  where  the  body  rests 
upon  a  bed,  there  can  be  no  counter-extension  except  the  weight  of 
the  pelvis  and  its  contents.  It  will  not  do  to  fasten  the  pelvis  to  the 
bed  by  bands,  as  every  one  who  made  the  experiment  would  soon 
learn ;  nor  will  the  groin  tolerate  the  pressure  of  counter-extending 
splints' or  bands.  These  things  have  been  tried  in  a  thousand  ways, 
and  abandoned.  The  weight  of  the  pelvis  alone,  not  of  the  entire 
body,  is  the  only  counter-extending  force  which  can  be  made  available, 
and  this  is  wholly  insufficient.  In  Nathan  R.  Smith's  anterior  sus- 
pension splint,  not  even  the  weight  of  the  pelvis  is  employed  as  a  means 
of  counter-extension,  the  pelvis  being  secured  to  the  splint  by  rollers, 
equally  with  the  thigh  and  leg. 

After  all,  I  prefer  to  leave  this  question  to  the  verdict  of  experience, 
and  happily  this  seems  to  be  conclusive,  if  we  may  accept  the  almost 
unanimous  testimony  of  those  surgeons  who  have  enjoyed  the  largest 
hospital  practice.  In  my  own  experience  the  ordinary  double-inclined 
planes  have  constantly  given  the  worst  results,  both  in  regard  to  length, 
and  lateral  displacement;  they  are  the  most  difficult  to  maua^<^^^\A 
are  the  most  fatiguing  to  the  patients.     Nathan  R.SmVtV^  ^VkS^xvXvcv^ 
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apparatus  ptTmits  the  limb  to  sliorten  more  than  the  present  cnetbodd 
of  extension  ;  and  it  affords  inadequate  support  along  the  centre  of  the 
shaft,  in  consequence  of  which  the  limb  is  apt  to  unite  with  a  ^  '  rd 
curvature  or  angle*     In  sorac  gunshot  fractures  treated]  by  tl  r- 

atus  this  posterior  curve  or  angle  lia^  been  excessive* 

Even  the  old  met  hods  of  extension  were  preferable  to  flexion  ;  but 
they  had  always  two  serious  drawbacks.  First,  in  the  excoriations 
and  ulcerations  incident  to  the  application  of  extending  bands  or  piitcrs, 
or  w^hatcver  else  was  employed  for  this  purpose.  A^ain  and  again  I 
have  seen  ol aeration  of  the  instep,  of  the  integuments  above  the  had, 
and  of  other  parts  of  the  foot  and  ankle,  from  extending  bands  ;  and 
second,  from  similar  excoriations,  ulceratioiu^i,  and  deep  shmglui  about 
the  groin  and  perineum,  caused  by  the  counter-i^xtending  band.  It  is 
true  these  accidents  did  not  occur  often,  and  sometimes  they  wei*e  due 
wrhoUy  to  negligence;  hut  in  order  to  avoid  them  we  were  compelled 
to  limit  very  much  the  amount  of  extension,  and  to  exercise  unceasiug 
vigilance.  Only  recently,  at  Bcllcvucjan  attempt  wai^  made  to  cmploT 
counter*extensi<m  in  the  perineum  of  an  adult,  by  plaster  of  Pans 
applied  in  the  usual  manner  for  a  broken  femur,  and  as  a  cH>use4)uence 
a  perineal  slough  was  soon  formed  two  or  three  inches  in  depth  by 
several  inches  in  It'ngth.  I^ente,  tlie  Biirges,  myself,  and  others  sought 
to  overcome  some  of  the  ditlicnltics  of  the  ))erineal  band  by  various 
contrivances  ;  and  perhaps  in  some  measure  we  have  been  successful, 
but  still  the  danger  of  ulcjcration  existed  wherever  much  tbree  was 
empluycd,  or  the  integuments  were  unusually  delicate.  Gilbert's  plan 
of  substituting  adhesive  )>lasters  for  the  usual  counter-extending  baud, 
and  Buck's  plan  of  employing  elastic  tubing,  possess  no  rejil  advan- 
tages. The  truth  is,  there  is  no  point  about  the  groin,  perineum,  or 
pelV'is  upon  which,  l>v  one  surgeon  or  another,  the  pressure  has  not 
been  made,  and  more  or  les^s  distributed,  and  there  is  no  method  jx!r- 
haps  which  has  not  lieen  employed,  yet,  alter  a  fair  trial,  the  results 
are  the  same.  The  pressure  must  be  moderate,  or  serious  aoddcnts 
will  occasionally  hapiJcn.^ 

Huilgc's  attemi>t  to  make  the  counter-extension  f%*om  the  sides  of 
the  trunk  by  strips  of  adhenive  plaster,  as  aU*eady  described,  is  wholly 
inefficient  in  a  hirge  majority  of  eases. 

Our  tirst  great  step  of  progress  in  tlic  treatment  oT  fractures  of  the 
thigh  consists,  then,  in  having  secured  counter-c^xtension  by  the  weight 
of  the  btxly  alone,  and  this  is  accomplislied  by  simply  elevating  the 
foot  of  the  lx*d  from  four  to  six  inch(*s.  I  have  not  uj+ed  a  perineal 
baml,  except  in  case  of  children,  for  eight  or  ten  yi'ars  ;  and  in  the  case 
of  cliildrcn  tlie  weight  of  the  bnly  is  still  my  chief  relianc*e.  None 
of  my  colleagues  at  Bel  lev  ue  use  the  |>erineal  Imnd  to-day  • 

The  second  step  of  progress  was  the  intnxluctiou  of  the  method  of 
extension  by  adhesive  plasters,  weights,  ami  pulleys,  without  which 
we  \vould  be  unable  to  employ  etlectively  the  weight  of  the  Inwly  a^  a 
means  of  counter-extension,  and  by  the  use  of  which  all  dangi*r  of 


1  For  cnees  of  slouching,  eic,,  trum  ptTinonl  band,  5«6  N*  T«  Joum  of  Mdl^ 
vqI  Jtiv,  2d  ser,,  p.  2til,  MttruU,  1866;  uUo  enme  jouraul,  Jan.  1840,  p.  2«9, 
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iceoriation,  uleeration,  aiid  slouching  about  the  foot  is  corapktely 
avoiiletl.  The  suggestion  of  iiflhcsivc  plaster  extension  has  been 
claiiiied  for  both  Dr.  Gross  and  Dn  WaflaoCj  of  PhiUidelphia,  and  for 
Dr.  SwiO,  of  Enstnn,  Pennsylvania;  but,  however  this  may  be,  to  Dn 
Josiah  Crosby,  of  New  Hampshire,  is  certainly  due  the  credit  of  hav- 
ing brought  it  conspicuously  before  the  profession.^ 

As  to  t!ie  bed  upon  which  the  patient  is  to  repov^e,  it  seemB  proper 
to  say  tijat,  whenever  the  circumstances  of  the  patient  will  warrant 
the  exi>ense,  a  bed  eonstructed  with  csjiccial  view  to  fnictures  of  the 
thigh  ouglit  to  be  regardai  as  an  essential  part  of  the  apparatus ; 
always  contributing  to  the  comfort  of  the  patient,  if  it  m  not  absolutely 
necessary  to  the  attainment  of  the  most  complete  success.  Indeed, 
where  some  form  of  fracture-bed  cannot  l>e  procured,  or  extempora- 
neously con  strut  led,  and  the  patient  is  compelled  to  lie  upon  a  eoni- 
nion  c*iit-l)edstead,  or  a  common  post-beiistead,  or  upon  the  floor,  I 
cannot  think  the  surgeon  ought  to  be  held  in  any  degree  responsible 
for  the  result 

The  fracture- beds  in  use  among  American  surgeons  are  exeeedingly 
various,  among  which  I  will  mention,  as  being  especially  ingenious, 
the  beds  invented  by  Jcnks,  Daniels,  the  Burges,  Addinell  Hewson, 
of  Philadel|>hia,*  J.  Rtica  Barton,  B*  H,  CoateSj  of  the  same  city/  and 
J.  Crosby,  of  Manchester,  N,  H,* 

Fio.  185. 


^fcs. 


Of  these  several  contrivances,  Jen ks's  bed  (Fig.  185)  has  been  for  the 
longest  period  in  use  among  Amcrtc&ii  surgeons,  and  its  excellences 

*  Nc-w  Hampshire  Jmirn,  M<(?d,,  1851  ;  Trun?.  Amor  Med.  Assoc,  voK  iii,  p.  882. 

*  Hf*w»on,  Amor,  tfnurn.  Med.  Scl.^  July^  186^,  p.  101. 

*  Eolr»ctic  KcpfTtory,  5ib  nnd  9tli  vols. 

*  Croaby,  Trent i so  Jn  MiliL  Surg,^  by  Frank  H,  HamWton,  1^^^,  ^.  W^. 
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most  thoroughly  tested*  It  is  composecl  of  "  two  upright  posts  about 
six  feet  high,  supiMDrted  each  by  a  pedcritul ;  of  two  horizontal  bars  at 
the  top,  somewhiit  longer  than  a  oonimon  bedstead;  of  a  vvindla^  of 
the  same  haigtli,  pl:ieed  six  intOies  below  the  upper  bar;  of  a  co^-whecl 
aud  handle;  of  linen  belts,  fmni  six  to  twelve  inches  wide;  of  strap? 
neeured  at  one  end  to  the  windlass,  and  at  the  other  having  hiXiL^ 
attached  to  eorres[>onding  eyes  in  the  linen  belts;  of  a  head-pi*^ 
made  of  netting;  of  a  piece  of  sheet-iron^  twelve  niches  long,  and  hot 
lowed  out  to  fit  and  surround  the  thigh ;  of  a  btxl-pan,  box,  and 
eushlon  to  snpport  it,  and  of  some  other  minor  part?. 

**  The  patient  lying  on  this  mattra^s,  and  his  limb  surrounded  by  the 


Fici.  im. 


^    ^u     ^ 


"j4  (Fig.  tSfi)  rfprt'senli  h  plalforni  ofsuiljiljlf  IcBjfth  and  wJJth.  tuppoftcd  by  four  l«p»»  «.  To  Ibe 
1ip}]cr  »urfact*  of  Hi«i  plutfonu  ik  a^lltjiched  ■  cro5»-|)iceti,  5^  at  %  »hort  dlat&na*  from  tbr  ii<rnlfv,  siul 
dirt'clly  til roti Mill  Or*  c<'Dtre  of  the  pljitrorm  Is  lundt*  a  eliTulnr  bote,  o  (tu  dottc«)  llD<^»),  mUI  htA^ 
hATing  ft  fturoiclrcular  nit  or  f«c<'Ba  In  the  cros^-pleccr  fc.  To  the  straight  <?<!««  «if  the  Cfo*«^plrc«  > 
there  b  attAchiii,  hy  hlnget»„<I^B  tvonrrl,  B,  (crtued  the  bddy  plan«,  the  width  »f  wlildi  max  corrv-^ 
spoiul  with  thwt  or  the  ptairarm  A,  and  when  dr-prewid  ti»  outer  edjfte  ni*y  b«  even  with  0»e  c«lai«  of 
the  plalfonii.  TUe  sides  of  the  Imdy  planj^  niajr  he  «K"v»ted,  or  raUvd  so  aa  to  he  Kll)fhi)y  connin-  *•« 
it»  outer  surface.  To  the  opposite  «lde  or  edge  of  the  cfo-ts-plece  ft,  and  at  raeli  side  uf  thi*  MtnitrirmUr 
cut  or  reces-i  forniod  hy  the  aperture  c,  there  urc  attached  hy  liln^ea,  t^  ptt^t-l^>n  |ilftt»»»  C,  C,  »lileh 
»re  provided  with  jfroovea  or  ways  at  their  sides»  in  or  brlweun  whieh  pialca  D  t)  Ururk,  The  pUvn 
(*C,  D  D  (one  on  each  aidet  are  thigh  plates,  and  their  edges  are  pruvMrd  with  pn»Jfvttotifv  A  ^" 
which  «  Abaft,  q^  works,  one  on  eoch  plnte  C,  On  cneh  iliaa  p  there  l»  ptaei-O  a  iitnioht  whU-h  frar* 
Into  a  Ttttk  uttache^l  to  the  under  surface  of  the  p1»tes  7>  D.  At  t>«a  end  wf  the  ^haft*^  afc  attaclird 
raiehetn.  g\  In  which  pawh,/',  catch,  ittild  pawls  tieilftg  attached  to  the  sides  of  lht«  plate*  CV.  To  tb« 
outer  ed)?e4  uf  the  pUte»  D  D  are  attached  by  hinges,  *,  boards,  B  K;  these  board*  m  it% 

ftud  are  slighlly  ruiseil  at  their  inner  eiuh,  wherni  they  are  t'ontiwtwl  to  the  plates  A  t"  m 

depreanious  to  eorrespoud  to  the  Ahnpe  of  the  log*.    To  the  under  surface  of  earh  t<'g  |'> ..c  n-  U 

attached  a  nielal  ^ufde.  i,  in  which  a  mck,  fp»,  works;  the  unter  euds  of  the  laekf  have  bftn,  n,  pro- 
jecting from  thcfti  at  right  angks.  To  each  teg  plane  fa  allat'hetl  u  nhaft^  0.  hMvlug  a  pinion,  m  and 
ratchet,  q,  thereon^  and  pawK  "",  which  catjch  into  Iho  ratrhet*,  g^  the  pawli  biding  alt»cli^  to  lh« 
outer  slde»  of  the  leg  planc«.  The  pinloni  gear  Into  the  racks  m.  The  body  plant^^  and  alio  the  Utluli 
and  leg  planes,  arc  covered  by  a  suitalde  mnttreaa<  £,  with  a  bnle  majdi)  through  it  tooorrrspanH  villi 
the  hole  in  the  platform  /I,  and  the  mattresis  is  sllr  or  cut  to  cover  properly  ihe  thigh  and  \(%  plaut* 
without  int/^rfering  with  I  heir  movenienU*.  To  the  under  sld*^  of  the  pJatrorm  U  attaihi^  t»y  hlngM 
a  flap,  F^  having  »  stotred  pad  tir  cushion,  t,  upon  It,  which,  when  the  tlap  ts  *4«rurrd  u^wardA  agaln«t 
the  pint  form,  At»  in  the  hole  in  the  platform  and  mattre&s.  This  flap  Is  tecurvd  ogaJoal  Ibe  ylm 
by  A  butloo,  II.'* 
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apparatus  of  Dcsault,  Uageilorn,  *>r  any  otiior  that  may  be  preferred, 
the  .surgeon,  or  any  eomtuon  attt'inhiiU,  will  oiily  fiiul  it  requisite  to 
ptiivs  tht*  linen  lx*lts  bentnitlj  hl^  Uuity  [attafliirig  thetu  to  the  liooks  on 
the  ends  of  the  s^tra[)j^,  ami  adjiL'^ttiig  the  vvhule  at  the  projier  di^tunit; 
and  length,  so  as  to  halanee  the  body  exaetly],  and  mise  it  from  the 
mattress  by  turning  the  handle  of  the  windla^^.     While  the  patient  is 

FiO.  IB7, 


thns  suspended,  the  bed  can  be  made  up,  and  the  fa>ecs  and  urine  cvao 
iiateil.  To  hivver  the  |»atieiit  again »  anil  replaee  him  on  the  uiattrei^, 
the  windlass  nuHt  be  reversi'd.  The  linen  belts  may  tlien  be  removed, 
and  the  body  brought  in  eoataet  with  tlie  sheets*"  ^ 


Fio.  IBS. 


Ei  J>»uitl«'t  fnu«iure-lied. 


But  in  my  own  cxfK^rience  no  bed  hds  proved  so  complete  and 
universally  applieable  as  the  traciure-bed  invented  more  recently  by 
Daniels,  of  Ovvego,  New  York,  and  which  may  be  used  either  ad  a 


»  Gibson 'fl  Surgery,  vol*  j,  p.  820. 
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double-inclined  plane  or  as  a  single  horizontal  plane  suitable  f(»r  tl 
Bupport  of  the  patient  when  liis  limb  is  tlirssed  with  the  straight  splitil 

Sometimes  I  have  had  constructed  a  simple  trame,  covered  with  a" 
stout  canvas  sacking,  having  a  hole  at  a  point  corresponding  with  the 
position  of  the  nafjcs,  and  this  I   have  laid  directly  upon  a  common 

four-post  bedstead*     A  mattress  and  one  or  two  quilts  must  be  pi" ^ 

upon  the  boards  of  the  bedstead  underneath  the  sacking,  and  a  - 
or  two  above  the  sacking*  ujion  which  last  the  patient  Is  to  be  laic 
In  arranging  the  linen  underneath  the  patient,  the  most  eonvenic 
plan  is,  instead  of  using  ordy  one  sheets  which  will  require  that  a  hold 
shall  be  made  in  it  corresponding  to  the  hole  in  the  sacking,  to  crapk^ 
two  sheets,  and,  doubling  them  separately,  to  bring  the  folde<l  mar^i 
of  each  from  above  and  from  below  to  the  centre  of  the  opening 
When  the  |)atieQt  has  occasion  to  use  the  bed-pan,  it  is  only  nercssar_ 
that  two  or  four  persons  should  lift  this  fmme,  and  place  under  eacl 
corner  a  block  about  one  foot  in  heiglitj  or  it  may  be  raised  by  a  pulley 
and  ropes  suspended  from  the  ceiling. 

The  "  invalid-bed,"  to  which  I  have  already  alluded  a&  a  *'  fracture*  j 
bed,  invented  by  I>r.  Josiah  Cro*«by,  of  Manchester,  N*  H.,  and  whic 
was  introduced  into  many  of  the  United  States  general  hospitals  by  order* 

Pio.  180. 


%-- 


Croftby'i  invaltd-Wd,  etoMd. 

of  the  Surgeon-General,  has  Iwen  found  to  be  of  great  service,  not  only 
in  the  management  of  invalids,  in  the  general  sense  of  that  term,  but 
also  in  the  treatment  of  gunshot  fmctures  of  the  thigh.  Indeed,  I 
have  had  occasion  to  use  this  bedstead  in  Bellevne  Hospital,  and  I  can 
say  that  its  value  in  many  cases  can  scarcely  be  overestimated. 

We  may  also  floor  <iver  a  cfinunon  bedstead,  having  previously,  in 
case  it  18  an  adult  whom  we  have  to  treat,  removed  the  foot-1>oarti,  so 
that  we  may  extend  the  floor  two  or  three  feet  beyond  the  usual  length 
of  the  bedstead.  In  the  centre  of  this  floor  we  may  make  an  o|>ening,i 
so  arranged  as  to  be  clased  by  a  board  slid  underneath,  or  by  a  docif 
fast4»ncd  with  a  couple  of  leathern  hinges,  and  closed  by  a  -'    ' 

A  very  comfortable  bed,  es|H^cially  for  children,  can  -^ 
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made  from  a  cot.  But  it  will  bo  neccpsary  aUvavB  to  nail  n  piere  of 
hoard  tirmly  across  the  top  and  iKittom  of  the  hcMlsteud  when  the  sack- 
ing is  ut  its  utmost  tension,  in  order  to  prevent  the  side  rails  from 


Fit*.  190. 


Crosby 'r  invalid  bt'd,  Qpon. 
The  bc4l  U  movable,  and  can  be  run  out  from  undt^r  tho  |iatient  and  changed     li  h  thi'n  niu  iMickt 
tUr  hotiks  B  Iwlrig  niodu  fiwt  to  the  catche«  A.    By  turnlDK  a  crank  at  C  llie  rail  If  i*  rt^rolvrd^  which 
wlnd^  lip  a  ttrap  passing  over  the  i^iillcy'  O,  and  the  b«d  b  ralstNi  to  its  po<iitioii,  thuA  taking  olf  th<* 
wetghl  of  the  fnatient  from  the  iokudM  bj  which  he  waa  ieniporarily  Auipeuded. 

falling  top;ether.     The  top  board  must  be  nailed  on  vertically,  like  an 
ordinary  head-board,  so  a??  to  prevent  the  pillows  from  fid  ling  oil]  but 
the  l>ottom  piece  should  be  at  least  one  loot  wide,  and  laid 
horizontally  to  support  and  steady  the  apparatus  as  it  ex-      fw. ij>t. 
tends  beyond  the  foot, 

Havinjjf  had  occasion  to  assist  the  late  Dr.  Treat  iu  the 
management  of  a  fracture  of  the  thigh  in  the  ease  of  a 
little  ji;irt  not  quite  three  years  old,  I  was  struek  w  ith  the 
simplicity  and  coni|ilcteness  of  an  arrangement  wliich  he 
had  made  to  prevent  the  bed  and  the  dressings  from  be- 
coming soiled  with  the  urine.  It  was  only  to  leave  directly 
underneath  the  natei^  a  complete  opening  through  to  the 
floor  for  the  escajie  of  the  urine,  and  to  protect  the  margins 
of  the  sacking  and  sheets,  w  hieh  came  nearly  together  at 
the  opening^  with  pieces  of  oiled  cloth  tbtdcd  upon  them- 
selves. It  was  found  that  not  oidy  the  beil  was  in  thjs  way 
kept  dry »  but  the  dressings  also;  it  l>eing  now  observed 
that  the  dressings  had  l>ecome  wet  heretofore  by  soaking 
up  the  moisture  from  the  bed,  rather  than  by  the  direct 
fall  of  the  urine  upon  tliem. 

Having  pi-epare*!  the  bed  for  the  reception  of  the  pa- 
tient, and   elevated    its  lower  cn^l  about  four  inches  by      standard- 
placing  blocks   nntlerneath    tlie   foot-posts,  the   following 
additional  preparatirms  should  be  made  before  we  proceed  to  reduce  the 
fractui^  and  drcs8  the  limb: 

There  slmuld  Ix^  ])rovided  a  piece  of  board  of  the  requisite  length 
and  breadthi  furnished  with  a  slot  to  receive  the  pulley,  and  called  the 
"standard/'  a  small  iron  rod,  a  pullcyj  a  yard  of  rope,  and  a  vessel  or 


450 


FRACTURES    OF    THE    FKMUR, 


bag  to  receive  the  weights.  The  slat  should  have  siiflieient  lenj^th,  and 
the  stimdarrf  should  be  perforated  in  the  direction  of  its  breadth  at  short 
distances,  to  enable  the  .surgeon  to  elevate  or  depress  the  pnllev,  a-^  may 
lie  reijuired.  In  ciisea  nietalHc  pulley  eann(>t  be  obtained,  a  spool  will 
answer  as  a  tolerable  substitute.  The  adliesive  plaster  which  I  ha^ 
generally  u^^ed  Ij^tii  iu  private  and  hospital  practice  18  that  which 
usually  found  in  thnig  stores,  .spread  upon  linen  ;  Imt  some  of  my  col 
leagues  prefer  the  plaster  spread  upon  jeun?^  or  canton-flannel,  as  being 
stronger,  I  canni>t,  however,  aijpi-eciate  their  advantage,  since  the  ordi- 
nary planter  seldoni  gives  way,  when  properly  ap|died, 

A  thin  bhick  or  piece  of  l>oard*  i-allcd  the  **  foot-piece,"  18  to  be  itro- 
vidcfl,  perforated  in  the  ceutre^to  receive  the  cord,  and  of  sufficieii  ~ 
length  to  ju-cvent  the  adhesive  strips  or  **  extension  bands"  from  pr 
ing  upon  the  nudleoH,  An  average  ?ize  for  the  fool-piece  in  the  «fc«e 
of  an  adult  is  about  three  iuche^s  and  three-quartei^  in  length,  by  two 
and  a  half  in  breadth* 

The  adhesive  plaster  may  be  cut  in  the  shape  shown  in  the  illustra- 
tion :  five  and  a  half  inches  wide  in  tlie  centre,  and  two  and  a  half 

inches  wide  at  I  lie  narrowest  point, 
Fio.  192,  and  gradually  widening  again  to- 

ward each  extremity  to  fi>ur  inches  ; 
the  narrower  portions  l>eing  slit 
down  two-thirds  of  their  length. 
Ftjr  an  adult  we  geuendly  rcfpnn> 
a  strip  of  about  four  feet  and  eight 
inches  in  length,  namely,  slxtetMi 
inches  for  the  central  and  widist 
portion,  and  twenty  inches  for  each 
Foot-picci*.  extremity.     Tlie  shoidders  of  the 

central  portion  are  cut  as  re[ire- 
fienteti,  in  ^trder  tluit  when  foldefl  upon  the  foot- piece  and  upon  itself 
it  may  reinforce  tlje  lateral  bands  at  their  weakest  points. 


"Z. 


EzteiuiQU'tittntI  niid  faol-jjUHSiS. 


Tlie  lateral  or  side-splints  may  be  made  of  stout  leather,  cut  and 
nionlcJcci  to  the  limb,  or  of  tli in  pieces  of  board  covered  with  cotton 


Fiu. 194. 


StthiL',  fukled  and  tmdjf  for  u»o. 


cloth,  ami  stufled  on  tlie  sides  next  to  the  skin  with  C4)tton  1  ro 

fit  all  tlie  inecpialities  of  the  limb.     Tlie  cotton  cloth  munt  b  il 

over  the  splints  like  a  sac^  but  left  open  at  the  ends  until  the  padduig 
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is  properly  adjusted.  Loose  cotton  batting  always  becomes  displaced. 
Four  splints  are  generally  required :  one  for  the  anterior  surface,  ex- 
tending from  the  groin  below  the  anterior  spines  of  the  pelvis  to  within 
half  an  inch  of  the  patella ;  one  for  the  posterior  surface,  extending 
from  the  tuberosity  of  the  ischium  to  a  point  two  inches  below  the 
knee ;  one  for  the  inside,  extending  from  near  the  perineum  to  the  inner 
condyle ;  and  one  for  the  outside  extending  from  above  the  trochanter 
major  to  the  outer  condyle.  These  splints  ought  to  encircle  the  limb 
completely,  only  leaving  an  interval  of  fmm  half  an  inch  to  one  inch 
between  each  of  the  adjacent  splints.  The  outer  and  inner  splints 
may  be  extended  below  the  knee  when  the  fracture  is  low  down  ;  but 
in  that  case  they  must  be  carefully  fitted  to  the  irregularities  of  the 
condyles.  The  posterior  splint  is  the  most  important  of  them  all.  It 
should  be  wider  and  longer  than  either  of  the  other  splints,  and  it 
must  be  fitted  with  great  accuracy  to  the  back  of  the  thigh,  ham,  and 
upper  part  of  the  leg.  It  is  important  also  to  cover  this  with  a  sac  of 
cotton  cloth  so  that  it  may  be  stitched  to  the  centre  of  the  bands, 
which  are  to  inclose  all  the  splints.  If  this  is  not  done,  it  is  very 
liable  to  become  displaced. 

A  long  side-splint  must  now  be  prepared,  long  enough  to  extend 
from  about  four  inches  below  the  axilla  to  five  inches  below  the  heel ; 
four  and  a  half  inches  wide,  by  half  an  inch  in  thickness,  and  provided 
with  a  cross-piece  at  the  lower  end,  two  feet  long  by  three  inches  wide 
and  half  an  inch  thick.  The  purpose  of  this  splint  is  not  to  make  ex- 
tension or  to  serve  as  a  side  coaptation  splint,  but  solely  to  prevent 
eversion  of  the  foot,  which  purpose  is  never  accomplished  effectively 
by  junks  or  by  any  other  method  I  have  yet  seen  adopted.  It  is  to  be 
employed  in  all  fractures  of  the  thigh,  including  fractures  of  the  neck. 
The  inner  surface  of  this  long  splint  must  be  padded  through  its 
whole  length,  and  thus  fitted  accurately  to  the  sides  of  the  bo<ly  and 
limb. 

Four  or  six  strips  of  cotton  cloth,  each  two  inches  wide  by  one  yard 
in  length,  are  now  stitched  by  their  centres  to  the  outer  surface  of  the 
long  back-splint,  and  these  are  laid  upon  the  bed  in  position  for  the 
splint  to  receive  the  limb. 

Supplied  with  rollers,  several  additional  strips  of  bandage,  and 
cotton-batting,  we  are  now  ready  to  reduce  and  dress  the  fracture. 

The  patient  being  placed  in  position  upon  the  bed,  one  assistant 
seizes  the  limb  by  the  knee,  and  a  second  by  the  foot,  drawing  u|K)n  it 
firmly  and  steadily,  while  the  surgeon  lays  the  extremities  of  the  ex- 
tension strips  upon  each  side  of  the  leg,  with  the  centre,  containing  the 
foot-piece  and  the  rope,  about  one  inch  below  the  sole  of  the  foot. 
With  a  muslin  roller,  inclosing  the  limb  from  near  the  metatarso-pha- 
langeal  articulation  to  the  tuberosity  of  the  tibia,  the  adhesive  strips 
are  held  in  place.  As  a  rule,  and  especially  in  the  case  of  women,  and 
of  persons  of  a  delicate  lax  fibre,  it  is  well  to  lay  against  the  tendo 
Achillis,  and  over  the  instep,  a  little  cotton  batting  before  applying  the 
roller.  In  some  cases  I  am  in  the  habit  of  applying  a  thin  sheet  of 
cotton  wadding  over  the  whole  surface  of  the  limb.  Any  excess  of 
the  bands  at  the  upper  end  are  disposed  of  by  turning  them  down,  and 


452 


FRACTURES    OF    THE    FEMUR. 


inclosing  thcra  in  a  few  additional  turns  of  the  roller.     As  soon  m  llie_ 
application  of  the  adhesive  strips  is  ronipfeted   the  weight   aiay 
adjusted,  and  oxtenaion  appliecL     The  amount  of  extension   requtr    _ 
for  adults  will  vary  froni  eighteen  to  twenty-three  j>ounds-    In  a  largi 
proportion  of  ca^^es  twenty  or  twenty-one  pounds  will  be  borne  ^nlhout 


FW.  I9i1. 
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Moii«  of  Applying  adlietive  plister. 


complaint ;  and  the  ability  of  the  patient  to  tolerate  the  extension, 
alone  limits  the  amount.  Occasionally,  even  a  few  pounds,  when  first 
applied,  causes  pain  in  the  li^ameuLs  about  the  knee-joint;  but  in  a 
few  h mil's  the  ainnunt  may  he  incrensed.  It  is  better  to  apjily  ei^^liteen 
or  twenty  pounds  at  once,  if  it  am  be  borne.  Lifting  the  knee  slightly 
by  a  pad  placed  underneath,  will  ot\en  relieve  the  pain  caused  by  the 
extension. 

Sometimes,  in  the  case  of  very  must^ular  patients,  and  where  the 
primary  shortening  is  cousi<l(Tal de,  I  believe  we  make  a  positiv*c  and 
per  man  en  t  tiaiii  if  we  place  the  (>atient  under  the  intUienee  of  chloro- 
form for  a  few  minutes,  when  the  wcifrht  is  fi i-st  appliah  In  these 
cases,  tvs  in  <lis!o<_*ations,  I  j^enenilly  prefer  chloroform  to  ether,  for  the 
reas«>n  that  the  patient  is  less  liable  to  muscular  contractions  when  he 
is  passing  under  the  inHuence  of  the  anesthetic 

Extension  being  efleetal,  and  the  patient  already  restinp^  upon  the 
posterior  coaptation  splint,  the  three  other  side-splints  are  ap|»lit*<l,  and 
the  whole  si^uircd  in  place  by  the  four  or  six  tmns verse  bands  alre:idy 
described  as  attaehed  to  the  posterior  splint;  the  bands  being  tied  uver 
the  front  splint  firmly. 

It  remains  only  to  lay  the  long  splint  beside  the  body,  and  to  seeare 
it  in  place  by  a  few  separate  ^iv]\m  tif  bandage. 

From  this  time  onward,  the  patient  should  be  seen  daily ^  and  the 
coaptation  splints  loosened  or  tightened  from  time  to  tinie,  aa  may  be 
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required.  Ordinarily  it  is  not  necessary  to  disturb  the  extension  until 
the  union  is  completed.  The  usual  time  required  for  consolidation  in 
the  case  of  an  adult  is  from  six  to  eight  weeks ;  but  if  the  bone  feels 
pretty  firm  at  the  end  of  four  weeks,  the  extension  may  be  a  little  re- 

Fio.  196. 


Author's  dressings  fur  fracture  of  shaft  uf  feiu'ir,  complete. 


laxed.     When  at  length  the  patient  is  permitted  to  leave  his  bed,  a 

Eair  of  crutches  are  indispensable;  and  during  the  following  two  months 
ut  little  weight  should  be  borne  upon  the  limb. 
Fractures  of  the  thigh  in  children  have  generally  been  found  more 
diiScult  to  manage  than  fractures  of  the  same  bone  in  the  adult,  owing 
chiefly  to  the  shortness  of  the  limb,  the  delicacy  of  the  skin,  and  the 
restlessness  of  the  patient.  I  have  tried  nearly  all  forms  of  apparatus 
in  these  cases,  including  double-inclined  planes,  boxes,  single  long 
splints,  etc.,  and  the  result  of  my  experience  is  that  they  are  all  ineffi- 
cient; and  for  some  years  I  have  employed  a  mode  of  dressing,  partly 
my  own  and  partly  the  suggestion  of  others,  but  of  which  1  am  able 
to  say  that  it  never  disappoints  me  in  the  result  obtained ;  while  it  is 
simple,  easy  of  management,  and  comfortable  to  the  little  patients. 

Extension  by  means  of  adhesive  plaster  and  a  weight  employed  in 
the  same  manner  as  in  adults,  constitutes  a  valuable  aid  in  most  cases; 
but  I  cannot  say  that  it  is  indispensable,  since,  with  children  under 
five  or  seven  years,  the  fractures  are  pretty  often  so  nearly  transverse 
that,  w^hen  once  reduced  and  well  supported  by  lateral  splints,  union 
without  shortening  may  generally  be  expected ;  but  these  results  become 
less  and  less  frequent  as  we  advance  toward  adult  life.  It  is  safe  and 
proper,  according  to  my  experience,  to  employ  in  any  case  extension, 
somewhat  according  to  the  following  rule.  One  pound  for  a  child  one 
year  old,  two  for  a  child  two  years  old,  and  so  on,  adding  one  pound 
for  every  year  up  to  the  twentieth.  Of  much  more  consequence,  how- 
ever, is  it  to  confine,  at  the  same  time,  both  limbs,  for  as  long  as  one  is 
at  liberty  it  is  almost  impossible  to  secure  any  degree  of  quiet.  It  is 
of  equal  importance,  in  my  opinion,  to  give  to  the  limbs  an  extended 
rather  than  a  flexed  position. 

My  plan  of  treatment,  therefore,  in  the  case  of  children,  is  in  all 
essential  respects  the  same  as  in  adults,  except  that  instead  of  one  long 
side-splint,  1  employ  two.  The  accompanying  illustrations  will  ex- 
plain more  fully  my  meaning.  Two  long  side-splints  connected  by  a 
cross-piece  at  the  lower  ends,  and  reaching  upwards  to  near  the  axillae, 
separated  a  little  more  widely  below  than  above,  so  as  to  render  the 
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perineum  more  accessible,  are  laid  upon  eat»h  side  of  the  Ixidy.     Tbe 

w\r  of  tlie  hrciken  liihl>  isseiuMwl  to  the  lont?  j^plint  witK  a  roller.  Tbe 
remaimler  uf  die  limb,  the  ojiposite  linjb,  and  the  Ijody,  are  made  fast 
with  broad  mid  separate  jstripni  of  eloth.  The  coaptation  splints,  in  tl» 
of  children,  may  l>e  made  of  binder^  board. 
Thus  scrurtMl  and  laid  upon  a  bed,  such  as  1  have  ah'eady  descriUrd 
as  appropriate  for  r*hildron,  the  lea^it  po>Nsible  annoyance  will  Im?  jriven 
to  the  snr*re<)n.  Tlie  dressings  are  but  little  liable  to  become  wet  witli 
urine,  and  when  the  bed  is  soiled,  the  child  can  be  taken  up  with  tJit 
splint  and  carried  to  another;  indeed,  this  may  lie  done  a.«  often  as  the 
patient  becomes  ret^tless  or  weary,  without  any  risk  of  dii^turbing  the 
fracture. 

Fi«,  197.  Fio»  in. 


Auihctr'a  iftlint  for  frnctiire  of  tb<!  femur  in 
children. 


Author"!  drc««lDg  for  frtictun*  of  th«  fMniir 
in  child rvu  comptolc. 


In  case  the  surgeon  desires  to  use  extension  with  adhesive  plaster 
and  weighti*,  the  necessary  apparatus?  may  be  made  fast  to  the  Ix'd* 
steadj  and  taken  otf  when  the  child  is  moved;  or  it  may,  if  thought 
best,  he  niadi*  fa^t  to  the  foot-pieee  of  the  splint. 

OecaBionally,  with  children,  I  empkjy,  as  a  means  of  extra  siifety,  a 
perineal  band,  drawn  moderately  tight,  and  fastened  to  tlie  top  of  the 
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splint  on  the  side  corresponding  to  the  broken  limb.  The  best  peri- 
neal band  is  a  piece  of  soft  cotton  cloth,  one  or  two  yards  long,  by 
three  inches  wide,  folded  lengthwise,  to  a  flat  band  of  one  inch  in 
breadth,  and  inclosing,  where  it  passes  through  the  perineum  and 
under  the  nates,  a  few  thicknesses  of  paper.  The  paper  prevents  its 
drawing  into  a  round  cord.  Sometimes  I  place  between  the  paper 
and  the  folded  cloth,  on  the  side  which  is  to  be  laid  next  to  the  skin, 
one  or  two  thicknesses  of  cotton  wadding.  To  absorb  the  moisture, 
it  is  well  to  lay  a  piece  of  sheet  lint  between  the  band  and  the  skin. 
The  i)erineal  band  may  be  removed  daily  and  renewed ;  and  the  peri- 
neum examined  and  washed. 

Four  or  five  weeks  is  generally  a  sufficient  length  of  time  for  per- 
fect consolidation,  in  children  under  five  years  of  age. 

The  treatment  of  compound  fractures  of  the  thigh,  caused  by  gun- 
shot injuries,  will  be  considered  in  the  chapter  devoted  to  gunshot 
fractures.  Other  badly  comminuted  and  compound  fractures  of  this 
bone  are  to  be  managed  upon  the  same  general  principles  as  gunshot 
fractures. 

Those  compound  fractures  of  the  femur  which  have  been  caused 
by  the  thrusting  of  the  sharp  fragments  through  the  flesh,  and  in 
which  reduction  has  been  easily  effected,  have  in  most  cases  done  as 
well  as  simple  fractures,  except  that  the  limb  is  generally  a  little  more 
shortened.  The  wound  usually  soon  heals,  and  the  future  progress  of 
the  case  is  the  same  as  that  of  a  simple  fracture.  They  may  be  treated, 
therefore,  in  the  same  manner  as  those  which  have  just  been  described. 

i  5.  Fractures  of  the  Condyles. 

(a.)  Fractures  of  the  External  Condyle. 

Dr.  Alph  B.  Crosby,*  of  New  Hampshire,  has  published  an  account 
of  a  case  of  simple  fracture  of  the  external  condyle,  in  a  young  man 
twenty-one  years  of  age,  and  which  happened  from  a  sudden  twist  of 
the  limb,  while  he  was  undressing  himself  to 
bathe.     He  was  "standing  on  a  shelving  bank,  ^^'"-  *^- 

with  the  right  leg  flexed  over  the  left  in  order  to 
remove  his  pantaloons;  he  lost  his  balance,  par- 
tially twisted  the  leg,  and  fell  to  the  ground." 
Six  months  after,  the  fragment  was  removed  by 
Dr.  Crosby,  through  an  incision  below  the  con- 
dyle. The  recovery  of  the  young  man  has  been* 
complete. 

The  accompanying  drawing  represents  the 
specimen  as  seen  from  its  lower  or  cartilaginous 
surface,  and  of  its  actual  size. 

John  O'Neill,  aet.  40,  fell  down  stairs  in  Dec. 
1873,  bending  his  left  leg  .u,der  his  Vnxly   and     ,^^r1:^'^'t:::^ 
fracturing  the  external  condyle.     About   three     condyle. 
months  later  the  patient  was  brought  under  my 
notice  by  Dr.  Stanley.     The  patient  was  able  to  walk  with  a  slight 

1  Crosby,  New  Hampshire  Journ.  of  Med  ,  1857. 
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halt;  the  fragment,  apparently  about  one  inch  in  diameter,  movi 
upwards  about  half  an  inch  wlwn  the  log  is  flexed,  with  a  distinct 
painiul  crepitus.     When  at  rest,  the  frafrnieut  formed  a  mark*?*!  fu 
jet'tion.     It  is  not  certain  whether   the   Hue  of  frae*ture  entered  the 
joint, 

I  exauiinetl  the  limb  several  times  during  the  succeeding  two  yeiirs, 
and  found  the  eomlition  of  mattei's  unchanged,  except  that  the  ijsf*fiil- 
ne<iT  of  the  tiinb  lias  i^teadily  i  in  proved.  Bandagcj?  and  knee-supp<»rts 
liave  served  nr*  useful  purpuse,  and  have  been  laid  a^side, 

Dn  T*  8,  Kirkliride  has  also  reported  an  example  of  81  mple  fracture 
of  this  condyle,  which  was  prfKlueed  by  the  kick  of  a  hoi>e,  the  blow 
having  been  received  upon  the  inside  iif  the  knee.  When  this  patient 
entcrcil  the  Pennsylvania  Hos|>itah  Dw.  1834,  the  knee  wa.^  much 
swolleti,  and  crepitus  was  plainly  felt,  liut  t!ic  fragment  was  not  dis- 
placed ;  the  mn&clcs  n]K_ui  the  outer  side,  however,  were  8o  strongly 
eontraeted  as  to  abduct  the  leg,  and  produt^e  considerable  angular 
delbrmity.  The  limb  could  be  easily  made 
straight,  biit  it  returned  to  its  former  |x)^ition 
of  abduction  ns  soon  as  it  was  released.  When 
fully  extended,  slight  bending  of  the  joint  did 
not  give  severe  paiu  ;  but  when  in  any  degree 
flexed,  all  motion  was  very  painful. 

The  limb  was  placed  in  a  long  straight  frac- 
ture-box, and  cold  applications  Mere  maile; 
great  swelling  tblkiwed.  It  was  kept  e:xtended 
in  this  manner,  or  in  the  Icmg  sfdint  of  l>e- 
sault,  twenty -eight  days;  at  which  time  union 
seemetl  to  have  taken  place,  but  the  motions  at 
the  joint  were  very  limited,  and  prmluctive  of 
great  paiu.  From  this  peHfKl  the  limb  was 
hiid  ttj  a  splint,  so  auistriicted  as  tliat  the  angle 
of  the  knee  coiihl  be  changed  daily,  At  the 
end  iif  about  six  weeks  he  began  to  walk  on 
crutches,  and  he  could  then  flex  the  lej^  to  a 
right  angle.* 

Sir  Astley  Cooj>er  has  related  a  ease  of  com- 
pound fracture  of  the  same  condyle,  pniKJuciHl  by 
ialling  from  a  curbstone  upon  the  knei\<     The 
man  died  on  the  twenty-fourth  tlay.     On  examination  after  death,  the 
external  condyle  was  found  to  Ik?  broken  off,  and  also  a  ctnisidei^ablc 
1  ragmen t  was  detached  from  the  shaft  higher  up»^ 


sir  AsHeyy  Coof^i^r**  Cl,l^f  of 
frncturta  of  Uie  exitfruRt  con- 
dyle. 


(b.)  Fradurcjs  of  tltc  InUmdl  Condyle, 

Dn  Thomas  Wells,  of  Columbia,  S»  C,  has  reported  an  example  t 
fmcture  of  the  iniiM^nal  condyle^  accompanied  with  a  dislocation  t*f  the 
heatl  t*l*  the  tifua  nut  wards  and  Imck  wards.  The  man  was  about  forty 
years  ot<l,  and  intemperate.     Dr.  Wells  was  not  e^lk'^l  until  two  days 


t  Kirkbrlde,  Atner  J«»urn.  Med,  Bci.,  May,  1885,  vol  xvi,  p.  «2l 
*  Sir  Astley  Ooopor,  on  DbUjc.,  6tc.,  op.  ciL,  p,  2»9. 
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after  the  injury  was  received,  when  he  found  the  limb  greatly  swollen 
and  gangrenous.  The  man's  account  of  himself  was  that  while  walk- 
ing in  the  back  yard  he  fell,  and  thus  dislocated  his  knee,  and  that  he 
was  then  brought  into  the  house,  being  unable  to  stand  upon  his  feet. 
It  does  not  appear  that  any  attempt  was  made  to  reduce  the  limb, 
probably  because  his  general  condition  indicated  that  speedy  death  was 
inevitable.  On  the  fourth  day  he  died.  The  autopsy  disclosed,  in 
addition  to  the  dislocation  of  the  tibia,  that  a  thick  scale  of  bone  was 
broken  from  the  inner  part  of  the  inner  condyle,  but  it  remained  at- 
tached to  the  ligaments.^ 

A  case  reported  to  me  by  Dr.  Lewis  Riggs,  a  very  intelligent  sur- 
geon, practicing  in  Homer,  Oneida  Co.,  N.  Y.,  was  more  successful. 

A  lad,  set.  15,  was  kicked  by  a  horse,  the  blow  being  received  upon 
the  right  knee.  Dr.  Riggs  saw  him  within  three  hours  after  the  acci- 
'dent,  and  found  the  internal  condyle  of  the  right  femur  broken  ofiF, 
carrying  away  more  than  half  the  articulating  surface  of  the  joint ; 
the  tibia  and  fibula  were  at  the  same  time  dislocated  inwards  and  up- 
wards, carrying  with  them  the  broken  condyle  and  the  patella.  The 
displacement  upwards  was  about  two  inches,  and  the  sharp  point  of 
the  inner  fragment  had  nearly  penetrated  the  skin.  There  was  no 
external  wound.  The  knee  presented  a  very  extraordinary  appearance, 
and  the  lad  was  suffering  greatly.  Being  at  a  distance  from  town,  and 
the  Doctor  having  no  chloroform  or  pulleys  with  him,  he  was  obliged 
to  depend  solely  upon  the  aid  of  five  men  who  were  present.  The 
first  attempt  at  reduction  was  unsuccessful ;  but  in  the  second  attempt, 
when  the  men  were  nearly  exhausted  in  their  efforts  at  extension  and 
counter-extension,  and  while  the  Doctor  was  pressing  forcibly  with  both 
hands  upon  the  two  condyles,  the  bones  suddenly  came  into  position, 
except  that  the  breadth  of  the  knee  seemed  to  be  slightly  greater  than 
the  other,  a  circumstance  which  was  probably  due  to  the  irregularities 
of  the  broken  surfaces,  which  prevented  perfect  coaptation. 

Neither  splints  nor  bandages  were  required  to  maintain  the  bones  in 
place;  but  anticipating  the  probable  occurrence  of  anchylosis,  and  with 
a  view  to  making  "  the  limb  as  useful  as  possible  in  this  condition,"  he 
was  placed  upon  "a  double-inclined  plane,"  which  being  supplied  with 
lateral  supports,  would  also  prevent  any  deflection  in  either  direction, 
in  case  the  limb  was  disposed  to  such  displacement. 

The  subsequent  treatment  consisted  in  the  use  of  cold  water  dress- 
ings. Very  little  inflammation  followed.  A  portion  of  the  integu- 
ment sloughed,  but  the  bone  was  not  exposed,  and  it  healed  rapidly. 
On  the  twenty-fourth  day  Dr.  Riggs  gave  to  the  joint  passive  motion, 
and  this  was  repeated  at  intervals  until,  at  the  end  of  three  months, 
he  was  able  to  walk  with  a  cane.  At  the  end  of  a  year  Dr.  Riggs 
examined  the  leg,  and  found  the  knee  a  very  little  larger  than  the 
other,  and  he  could  not  flex  it  quite  as  completely.  In  all  other  re- 
spects it  was  perfect,  and  the  boy  himself  declared  it  was  as  good  as  the 
other. 

Treatment  of  Fractures  of  either  Condyle. — The  few  cases  of  these 

1  WelU,  Amer.  Journ.  Med.  Sci.,  May,  1882,  vol.  x,  p.  26. 
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accidents  which  I  have  seen  reported  have  been,  with  one  or  two  ex- 
ceptions, treiited  in  the  straight  position.  In  Kirk  bride's  cast?  any 
degree  <»f  flexion  was  painiulj  although  there  was  little  or  no  displace* 
meiit  of  the  fnigmeiit ;  and  we  think  we  can  see,  in  the  relative  jKisi- 
tion  of  the  articular  mirfaccs  of  the  tibia  and  femur,  a  sufficient  reasoo 
why  the  straight  or  nearly  straight  position  must  gc^nenilly  be  pre- 
ferred. Whichever  condyle  ir  broken,  the  remaining  cojidyle  will  be 
sufficient  to  prevent  a  dislcH-ation  and  consequent  shortening  of  the 
limb,  unless,  indeed,  the  dislocation  has  already  occurred  as  an  imme- 
diate conso<|Uence  of  the  injury.  It  is  very  certain  that  it  would  not 
take  place  from  tlic  action  of  tlie  muscles  wficn  the  linib  was  straight. 
In  the  flexed  position  I  csui  conceive  that  it  might  take  pla<*«^,  but  yet 
not  etusily.  It  is  not  a  di^^lor-ation  of  the  limb,  tlien,  that  we  strk 
cliieHy  to  avoid,  but  a  deflection  of  the  leg  to  the  right  or  to  the  left, 
according  w^  one  or  the  other  of  the  condyles  has  lieen  broken.  It 
will  be  readily  seen  that^  in  order  to  resist  this  tendency,  nothing  but 
the  straiglit  position  will  answer,  and  that  for  this  purpose  it  will  Iks 
neccSvSary  to  lay  a  long  sjdint  upon  one  or  both  sides  of  tJie  limb,  and 
to  secure  the  whole  Icngtii  of  both  ttiigh  and  leg  to  this  splint*  The 
long  fracture-l;HjX  used  by  Kirk  bride,  if  well  cushioned  on  all  &ide% 
seems  to  me  at  once  to  answer  most  completely  this  im}>oi*t4Hit  indica- 
tion, rendering  it  even  unnccessiir)'^  to  employ  a  bandage,  since  the 
opposite  sides  of  the  box  will  compel  the  limb  to  adopt  the  proper 
position. 

As  to  the  remainder  of  the  tivatment,  it  must  consist  essentially  iti 
the  aoti%^c  employment  of  such  means  as  are  calculated  to  pn*v<'nt  ami 
allay  inflanmiation  ;  especially  ought  the  surgeon  not  to  ouiit  U)  avail 
himself  of  so  valuable  an  auti])hlogistic  agent  as  cool  water  lotions. 

As  soon  as  the  union  is  consummated  the  joint  surfaces  should  be 
submitted  to  passive  motion,  in  order  to  prevent  anchylosis;  and  it 
would  be  better  to  coaimenee  this  so  early  as  to  haziird  somewhat  a 
displacement  of  the  fragment,  ratlier  than  to  wait  too  long.  It  may 
not,  in  some  eases,  be  improper  as  early  m  the  fourteenth  uay,  arid  in 
nearly  all  casas  it  should  be  practiced  as  early  as  the  twentj'-eighlh. 


(c.)  Fi'octures  between  the  Condyles  and  act^om  the  Base. 

Eiiolofpj, — A  fracture  of  this  character  mar  be  pi^oduoetl  by  a  blow 
received  upon  the  side  of  the  limb  or  upon  the  lower  extremity  of  tljc 
femur;  sometimes  the  blow  has  been  received  directly  upon  the  patella 
when  the  knee  was  bent,  and  Bichat  mentions  a  case  in  which  it  was 
produi^  by  a  fall  upon  the  fec^t. 

Sffmptoitw, — This  iraetiire  is  easily  distinguished  from  the  prc^ 
by  the  much  greater  mobility  of  the  fragments  and  by  the   paij 
f^hortening  of  the  limb,  since  an  overlapping  of  the  broken  end  is  here 
almost  inevitable.     Each  fi*agmcnt  may  be  felt  to  move  separately^ 
and  the  motion  will  be  accompanied  with  crepitus. 

Prfjf/nmi^, — The  danger  of  violent  inflammation  in  the  joint  is  h 
minent,  and  anchylosis  of  the  knee  is  to  be  anticipated  as  the  mo! 
favorable  result,  sioce  the  joint  surfaces  are  likely  to  be  rendered  im- 
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movable  by  fibrinous  deposits  in  their  immediate  vicinity,  and  also  by 
the  adhesion  of  the  muscles  to  one  another  and  to  the  bone  higher  up, 
where  the  fracture  of  the  shaft  has  occurred.  More  fortunate  results 
than  these  may,  indeed,  be  hoped  for,  inasmuch  as  they  have  occasion- 
ally been  noticed,  but  they  cannot  fairly  be  expected. 

In  a  majority  of  cases  such  accidents  have  demanded,  either  imme- 
diately or  at  a  later  period,  amputation.  If  recovery  takes  place,  a 
shortening  of  the  thigh  is  inevitable.  Mr.  Canton,  of  London,  has 
twice  performed  successfully  resection  of  the  joint  end  of  the  bone  in 
such  accidents.^ 

Treatment — Malgai^ne  saw  a  patient  who  had  been  treated  by 
Guerbois  with  the  aid  of  extension  and  counter-extension,  who  was 
confined  to  his  bed  five  months,  and  who  had  at  the  end  of  eight  years 
very  little  motion  in  the  joint,  and  he  seems  disposed  to  charge  in  some 
measure  these  unfortunate  consequences  to  the  position  in  which  the 
limb  was  placed,  namely,  the  straight  position.  But,  in  my  opinion, 
it  is  much  more  reasonable  to  suppose  that,  if  the  treatment  was  at  all 
responsible  for  the  results,  the  error  consisted  in  too  long  and  unneces- 
sary confinement,  and  in  too  much  extension.  I  suspect  that  the  mere 
matter  of  position  had  nothing  to  do  with  the  anchylosis,  Malgaigne 
does  not,  however,  himself  recommend  anything  more  than  a  very 
slight  amount  of  flexion  at  the  knee ;  and  to  this  practice  I  am  pre- 
pared to  give  my  assent;  since  it  will  give  to  the  limb  a  useful  posi- 
tion in  case  anchylosis  does  occur,  and  it  is  not  inconsistent  with  the 
employment  of  the  moderate  amount  of  extension  which  alone  is  justi- 
fiable after  this  accident.  If  the  young  surgeon  should  differ  with  me 
in  opinion  as  to  the  necessity  or  propriety  of  using  great  force  to  retain 
the  fragments  in  place  and  prevent  overlapping,  I  beg  him  to  consider 
that  this  fracture  probably  never  happens  except  from  the  application 
of  an  extraordinary  force,  and  that  consequently  intense  inflammation 
and  swelling  are  almost  certain  to  ensue ;  and  that  in  some  cases,  the 
very  fact  that  immediately  after  the  accident,  or  ibr  some  hours  suc- 
ceeding, no  swelling  owurs,  or  muscular  contraction,  and  that  replace- 
ment of  the  fragments  is  easily  accomplished,  is  evidence  only  of  the 
great  severity  of  the  injury,  and  that  the  whole  system  is  lying  under 
the  shock;  to  which,  if  the  patient  does  not  succumb,  sooner  or  later 
reaction  will  ensue,  and  the  fragments  will  be  gradually  drawn  up 
with  a  resistless  power.  The  surgeon  ought  to  remember  also  that  to 
make  extension  in  this  case,  he  is  obliged  to  pull  upon  those  very  liga- 
ments and  tendons  about  the  joint  which,  having  been  torn  or  bruised, 
must  soon  become  exquisitely  sensitive. 

The  long  straight  box,  already  recommended  when  speaking  of 
fracture  of  one  condyle,  is  equally  applicable  here;  only  that  it  needs 
a  foot-board,  or  some  sort  of  foot-piece  to  which  an  extending  appa- 
ratus may  be  secured,  and  that  a  pillow  should  be  placed  under  the 
knee  to  give  the  limb  the  proper  flexion. 

Case. — A  man  was  admitted  into  St.  Thomas's  Hospital,  London, 
Sept.  17,  1816,  with  a  fracture  between  the  condyles,  accompanied  also 

1  Lancet,  Aug.  28,  1858.     Trans.  London  Path.  Soc,  1S6Q. 
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with  a  fracture  tlirougli  the  shaft  higher  up,  occaeiooed  by  beiog  cattgb 
in  the  wheels  of  a  carriage  while  in  motion.  There  was  a  small  wound 
opposite  the  point  of  fracture,  and  the  external  c5ondyle  was  displaa'd 
outwards. 

The  limb  was  laid  in  a  fracture-box,  and  in  a  position  of  semi- 
flex  ion. 

On  the  18th  of  Novemher,  the  external  condyle,  having  protruded 
through  the  skin,  and  being  dead,  was  removed  with  the  forcei>5, 
bringing  with  it  a  portion  of"  the  articular  surface. 

On  the  6th  of  Derember  he  wa,*?  discharged  from  the  hospital,  and 
ill  February  fallowing  he  was  walking  witliout  any  support,  and  with 
the  free  use  of  the  joint. ^ 

Case. — A  gentleman  living  about  eighty  miles  from  town  was  thrown 
from  his  carriage,  breaking  the  left  femur  just  above  tlie  condyles  into 
many  fragments,  so  thtit  when  I  saw  him  on  the  following  day  the  at^ 
tending  j>hysician  &howe<l  me  about  four  or  five  inches  of  the  entire 
thickness  of  the  shaft  which  he  had  removed.  The  external  condyle 
was  completely  separated  from  the  internal,  and  was  quite  movable. 

In  this  Ciise  the  attempt  to  save  the  limb  resulted  in  the  loss  of  the 
patient's  life  on  the  sixth  or  seventh  day. 

(dt)  Separation  of  the  Lower  Epiphysis, 

M.  Coural  relates  the  cii^e  of  a  boy  11  years  old,  who,  while  his  leg 
was  buried  in  a  hole  up  to  his  knee,  fell  forwm*ds,  separating  the  lower 
epiphysis  from  the  shaft,  and  at  the  same  time  driving  the  j?liaft  behind 
the  cfmdyles  into  the  jwplite^il  space.  The  epiphysis  also  became  tilted 
in  such  a  maimer  that  its  lower  extremity  was  directed  forwards.  The 
limb  w;\s  anipntatcfL 

Madame  Laehapelle  mentions  a  case  in  which  traction  at  the  foot  of 
a  child  in  the  act  of  birth  cansc«l  at  the  same  time  a  sepa ration  of  the 
lower  epiphysis  oithc  femur  and  the  upper  epiphysis  of  the  tilmu  The 
child  was  born  dead.* 

Dr.  Little  pre.scnted  to  the  New  York  Pathological  Society,  May  24, 
1865,  a  specimen  obtained  from  his  own  pnicticc.  A  boy,  wt.  U, 
while  hanging  on  to  the  liack  of  a  wagon,  had  his  right  leg  caught 
between  the  spokes  of  the  wheel  while  it  was  in  rapid  motion*  A  few 
hours  after  the  accident,  Dr.  Little  found  the  uppr  fragment  of  the 
femur  projecting  through  an  opening  in  the  tip|KT  and  outer  part  of  the 
popliteal  space.  On  examination,  the  wound  did  not  appear  to  com- 
Diunieate  with  tlie  knee-joini.  Under  the  inttuence  of  an  ana>itliet 
the  fragments  were  raluced  ;  the  reduction  occasioning  a  «hill  carti!? 
ttginous  crepitus.  Thei*e  was  at  tlie  time  no  pulsaticin  in  the  pcistcrior 
tibial  artery,  and  the  limb  was  cold.  The  limb  was  laid  over  a  <louble 
inclined  plane.     The  following  day  the  upper  fragment  was  again  di*- 

S laced,  and  it  was  lound  that  it  c<ju!d  only  be  kept  in  place  by  extrt»rae 
exion  of  the  leg.     This  position  was  therefore  adoptetl  and  main- 


^  Sir  A.  Cooper  on  Bisloc.,  etc,  op.  cit.»  p.  289. 
'  Malgftigne,  op.  cit.|  t.  i,  p«  S^, 
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tained ;  considerable  traumatic  fever  followed^  with  swelling,  and  on 
the  thirteenth  day  a  secondary  haemorrhage  occurred  from  the  anterior 
tibial  artery  near  its  origin,  and  it  became  necessary  to  amputate.  The 
boy  made  a  good  recovery.  The  specimen  showed  that  the  line  of 
separation  haa  not  followed  the  cartilage  throughout,  but  had  at  one 
point  traversed  the  bony  structure. 

Dr.  Voss  at  the  same  meeting  remarked  that  he  had  met  with  the 
same  accident.  There  was  no  protrusion  of  bone,  but  an  abscess 
formed,  and  it  became  necessary  to  amputate. 

Dr.  Buck  saw  a  case  which  occurred  in  the  practice  of  Dr.  Hugh 
Walsh,  of  Fordham.  The  subject  was  a  boy  14  years  old,  and  it  hap- 
pened in  the  same  manner  as  with  Dr.  Little's  patient.^  I  know  of 
no  other  cases  of  this  accident. 


CHAPTEK   XXIX. 

FRACTUKES  OF  THE  PATELLA. 

CaiLses. — ^Of  forty  fractures  of  the  patella  which  have  been  recorded 
by  me,  thirty-five  were  the  result  of  direct  blows  or  of  falls  upon  the 
knee.  In  the  remaining  five  examples  the  fracture  was  due  solely  to 
muscular  action ;  one,  a  sailor,  aged  about  thirty  years,  had  caught  the 
heel  of  his  boot  in  a  knot-hole  in  the  floor,  which  threw  him  back- 
wards, and  in  the  effort  to  sustain  himself  the  patella  was  broken  trans- 
versely. Dr.  Kirkbride  has  reported  a  case  in  which  both  patellae 
were  broken  in  a  similar  manner,  but  at  different  periods.  The  patient 
was  a  girl,  set.  29,  who  was  admitted  into  the  Pennsylvania  Hospital, 
Oct.  16,  1833.  "  In  falling  backwards,  and  making  an  effort  to  save 
herself,"  the  right  patella  had  been  fractured.  She  was  dismissed  cured 
on  the  2d  of  December,  and  on  the  20th  of  April  following  she  was 
readmitted,  with  a  fracture  of  the  left  patella,  produced  in  the  same 
manner  as  before ;  but  in  her  effort  to  save  the  right  limb,  the  lefl  re- 
ceived all  the  strain,  and  the  patella  gave  way.^  Dr.  Kirkbride  records 
another  instance  of  fracture  from  muscular  exertion  in  a  man  set.  32, 
who  attempted  to  jump  into  a  cart,  by  raising  his  body  with  his  hands 
resting  upon  the  Iwttom  of  the  vehicle;^  and  Dr.  Hay  ward,  of  Boston, 
saw  a  case  in  the  Massachusetts  General  Hospital,  in  a  man  set.  67, 
which  occurred  in  consequence  of  a  false  step  in  descending  a  flight  of 
stairs.^ 

PaJthdogy. — All  the  fractures  produced  by  muscular  action  have 
been  found  to  be  transverse,  and  the  same  is  true  generally  of  fractures 
produced  by  direct  blows ;  occasionally,  however,  we  meet  with  lon- 

>  Little,  Vo88,  Buck,  N.  Y.  Journ.  Med.,  Nov.  1866. 

•  Kirkbride,  Amer.  Journ.  Med.  Sci.,  Aug.  1836,  vol.  xvi,  p.  880. 

*  Hayward,  Amer.  Jourp.  Med.  Sci.,  vol.  zxx,  from  New  £ng.  Quart.  Journ., 
July,  1842. 
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gitudiiial  fra^tares,  or  with  fractures  more  or  less  oblique  and  com- 
minuted.    Thirty-two  of  the  fractures  seen  by  me  were  simple      "* 


Fia,  202* 


transverse*  three  were  simple  and  oblique,  three  were  eonnninuted,  an 
two  were  compound,     I>nj>tiytren,  A.  CoojKjr,  and  others,  have  al^ 
aaentiooed  cases  of  longitudinal  Imctm^. 


FlQv208L 


Fio.  2(H. 


I  have  seen  a  double  transverse  fracture,  or  a  fracture  of 
patelhe,  in  a  man  set  22,  who  fell  from  a  third -story  window,  striking, 
he  says,  upon  h'm  knees.  He  was  taken  to  the  Hospital  of  the  Sifters 
of  Charity,  in  Buffalo,  and,  after  a  few  weel«,  made  an  excellent 
recovery. 

Stfinptorwt. — The  symptoms  which  characterize  a  transverse  fracture 
of  the  patella  are  sufficiently  diagnostic.     The  fragmeotB  are  i^eparatiHJ 

from  each  other,  the  superior  fragment 
being  drawn  upwartb  more  or  leiss,  ac- 
cording to  the  power  and  activity  of  the 
muscles  or  the  degrtn?  to  which  the  liga- 
mentous coverings  and  attachments  of  Die 
patella  have  been  torn.  Seldom,  however, 
is  the  interval  of  separation  greater  than 
^^  ^^\  half  an  inch.    But  in  a  few  eases  the  violeot 

^IJl  x^  flexion  of  the  knee  has  Wen  known  tn  draw 

^J  ' '* • '  the  upper  fragment  t|uite  three  i o  n 

^^K.  t  the  lower.     By  passing  the  finger; 

anterior  surface  of  the  limb  with  a  r 
rate  degree  of  firmness,  the  de[>ressioh  in- 
tween  the  fragments  will  be  made  manifest. 
No  crepitus  can  be  expected  unless  tJie  fi'agnients  remain  in  contact, 


FnigrociiU  «ir';i»mivd  hy  flexion  of 
tbo  kiie«. 
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a  condition  which  is  unusual.  The  patient  is  unable  to  stand,  and 
especially  is  the  power  of  extending  the  leg  upon  the  thigh  completely 
lost.  Usually  a  good  deal  of  swelling  immediately  suc^eds  the  acci- 
dent, and  after  a  time  the  skin  becomes  more  or  less  discolored  from 
effusions  of  blood.  If  the  fracture  is  longitudinal  or  oblique,  a  slight 
separation  is  usually  present,  but  not  always  very  easily  detected. 

Prognosis. — One  of  my  patients,  who  had  a  comminuted  fracture, 
with  other  serious  injuries,  died,  but  not  as  a  consequence  of  the  frac- 
ture. In  the  following  case  the  fragments  appear  never  to  have  united, 
although  the  patient  recovered : 

John  Sharkie,  set.  24,  a  soldier  in  the  British  service,  while  serving 
in  the  East  Indies,  was  struck  on  the  right  knee  while  he  was  in  a 
sitting  posture,  with  his  leg  bent  under  him. 

He  was  immediately  placed  under  the  charge  of  the  surgeon  of  the 
89th  regiment  of  infantry.  During  the  first  eleven  days  no  splints  or 
bandages  were  applied,  on  account  of  the  severe  inflammation  and 
swelling.  A  compress  was  then  placed  over  both  fragments,  and  they 
were  bound  together  by  rollers,  etc.  The  whole  limb  was  suspended 
on  an  inclined  plane,  the  foot  being  made  fast  to  a  foot-board.  This 
treatment  was  continued  four  months.  When  the  bandages  were  re- 
moved, the  limb  was  badly  swollen,  and  immediately  the  upper  frag- 
ment was  drawn  up  toward  the  body.  Eighteen  mouths  elapsed  before 
he  could  walk,  even  with  the  aid  of  a  cane. 

March  27,  1855,  twenty-nine  years  after  the  injury  was  received,  he 
was  an  inmate  of  the  Buffalo  Hospital,  and  I  was  permitted  to  examine 
his  knee  carefully. 

The  lower  fragment  is  not  displaced,  but  when  the  leg  is  straight 
upon  the  thigh  the  upper  fragment  lies  two  and  a  half  inches  from  the 
lower,  and  when  it  is  flexed   upon  the 
thi^h  the  upper  fragment  is  removed  five 
inches  from  the  lower. 

There  is  no  ligament  or  other  bond  of 
union,  so  far  as  I  can  discover.  He  walks 
with  very  little  or  no  halt,  but  he  cannot 
walk  fast. 

At  my  Bellevue  Hospital  clinic,  Jan- 
uary 8,  1866,  I  presented  a  man,  eet.  38, 
who  had  fractured  his  left  patella  trans- 
versely four  years  before.  The  fragments 
had  united,  when  he  ruptured  the  liga- 
ment again  by  a  fall.  I  found  a  separa- 
tion of  three  and  a  half  inches,  and  the 
patient  unable  to  walk  except  with  the 
aid  of  a  leather  splint. 

In  the  case  of  a  man,  set.  40,  the  liga- 
mentous union,  at  first  complete,  seems  to  have  subsequently  given 
way  in  part.  He  called  upon  me  for  advice  nine  weeks  after  the  frac- 
ture had  occurred.  The  patella  was  surrounded  with  bony  callus,  so 
that  it  was  considerably  wider  than  the  other.  The  fragments  appeared 
to  be  united  by  a  short  ligament,  except  on  the  inner  side,  where  there 


Fig.  205. 
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was  a  separation  or  rupture  of  the  ligament  to  the  extent  of  onc-quarti^r 
of  an  inch.  The  patient  explained  this  by  saying  that  the  splint 
removed  at  the  end  of  four  weeks,  and  that  after  a  week  more  he 
to  walk,  but  that  he  almost  immediately  felt  it  tear  or  give  way  on  the 
inner  side. 

During  the  autumn  of  1865  I  examined  the  leg  of  Dr.  B.,  a  graduate 
of  Belle vue  Meilical  College,  and  found  a  transverse  fracture  of  the 
right  patella  w^ith  great  displaeenient  of  the  upper  fragment.  He  in- 
formed  me  that  he  had  fallen  six  years  l>e fore,  when  nineteen  yeai-sold 
upon  a  stone,  .striking  upon  the  patella.  The  fracture  was  iTcogniJ! 
and  the  limb  was  laid  upon  a  straight  splint.  At  the  end  of  three 
months  the  limb  was  removed  from  the  splint,  and  the  union  was 
found  to  be  complete,  with  a  separation  of  the  fragments  t«  the  extent 
of  half  or  three-quarters  of  an  inch.  The  knee  was  much  anchylost 
Soon  after  this  the  upper  fragment  began  to  draw  up,  and  at  the  civ 
of  a  year  wai?  as  much  displaced  as  it  is  now.  At  this  moment  it  v^ 
displaced  three  iuclic^,  and  seems  to  be  held  to  the  lower  fragment 
only  by  a  narrow  ligament  attached  to  their  inner  margins.  He  ex- 
tends and  flexes  the  leg  perfectly,  and  walks  w^ithout  the  least  halt, 
but  this  limb  w^earies  sooner  than  the  other. 

February  16,  18*10,  John  Donahue,  mi.  50,  was  admitted  into  my 
wards  at  Bellevue,  w^ith  a  refracture  of  the  right  patella.  He  stati^ 
that  it  was  first  broken  eight  weeks  before,  and  that  it  had  united,  but 
that  the  day  before  his  admission,  while  seated  on  the  ground,  he  at- 
tempted to  rise,  and  that  the  ligament  suddenly  gave  way.  I  found 
the  fragments  separated  one  inch,  and  by  pressing  the  up|>er  fmgment 
against  the  lower  a  slight  crepitus  was  occasioned.  His  limb  wa*^ 
placed  upon  a  single-inclined  plane,  and  union  soon  oci*urred. 

Without  treating  at  length  of  other  simihir  cases,  I  will  state  that  I 
have  met  with  four  more  examples  of  refracture  of  the  patella;  in 
three  of  which  the  separation  was  from  three  to  four  iu(*hes,  and  in 
one  two  inches.  In  neither  of  these  cases  had  anything  l>een  accom- 
plished by  the  various  modes  of  treatment  employed  to  e fleet  a  reunion 
Mr.  Adams  has  shown,  according  to  Druitt,  that  in  these  cases  of  wid 
separation  there  is  no  union  at  all  by  ligament,  but  that  the  fragments 
ai'e  merely  held  together  liy  the  subcutaneous  fascia,  somewhat  thick- 
enal. 

Dr.  Kirkhride  has  reported  a  case  of  ligamentous  union  of  the 
tella,  in  whit-'h  the  ligament  was  two  and  a  Iialf  inches  long,  and  ^ 
attached  only  to  the  inner  margins  of  the  fracture.  *'  He  was  able  to 
walk  as  rapidly  as  ever,  and  without  i>crcei)tible  limping/'*  A  similar 
case  18  reportWl  by  Dr.  Watson,  of  New  York,  in  which  the  fragments 
became  separated  three  and  a  half  inches,^  In  both  instances  the  fi'ag-j 
raents  were  supposed  to  have  united  by  a  short  ligament,  which  had* 
become  lengthened  by  premature  use  of  the  limb;  in  the  case  rcportc  ' 
by  Kirkhride,  the  ligament  seemed  to  have  partly  torn,  as  in  the  cas#1 
reporte<l  by  myself,     Dr,  Coale  presented  to  the  Boston  Society  for 


•  Kvrkbride,  Amen  Journ.  of  Med.  Sciences,  vol.  xvi,  p.  82 

'  WiiUon,  K.  T.  Journ.  of  Med,  and  Surgery^  vol.  ili,  first  terioi,  p.  396. 
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Medical  Improvement,  at  its  April  meeting  in  1856,  a  specimen  of  a 
fractured  patella  taken  from  a  man  sixty-five  years  old,  the  fracture 
having  occurred  ten  years  before.  The  fragments  were  at  first  so 
closely  united  that  no  division  between  them  could  be  discovered,  but 
subsequently  they  became  separated  at  their  outer  edges  one  inch,  and 
at  their  inner  edges  one-eighth  of  an  inch.* 

In  every  instance  in  which  a  fracture  of  the  patella  has  been  treated 
by  myself,  union  has  taken  place  at  periods  varying  from  twenty-four 
to  fifty-eight  days,  the  average  being  about  thirty-eight  days.  Twenty- 
five  cases  have  united  by  ligaments,  varying  in  length  from  one-quarter 
to  one-half  an  inch.  These  measurements,  made  upon  the  living  sub- 
ject, may  not  be  mathematically  accurate,  but  they  cannot  be  far  from 
the  truth.  In  no  case  has  the  function  of  the  limb  been  in  any  degree 
impaired  by  this  ligamentous  union ;  from  which  it  must  be  inferred 
that  a  short  ligamentous  union  is  as  useful  as  a  bony  union.  Practi- 
cally speaking,  my  results  have  been  perfect. 

Twice,  I  believe,  I  have  seen  a  bony  union  of  the  patella.  The  first 
instance  is  that  to  which  I  have  already  referred  as  an  oblique  or  lon- 
gitudinal fracture  across  one  corner  of  the  patella ;  and  in  the  other 
example  the  action  of  the  muscles  upon  the  upper  fragment  was  pre- 
vented by  the  occurrence  of  a  fracture  of  the  shaft  of  the  femur  at  the 
same  time,  which  permitted  the  thigh  to  shorten  upon  itself.  The 
man  was  about  twenty-five  years  old,  and  in  a  fall  from  a  scaffold  had 
broken  his  left  femur,  and  also  the  patella.  The  patella  was  broken 
transversely  near  its  middle,  and  also  longitudinally  near  its  inner 
margin.  The  fragments  were  all  distinctly  made  out.  Drs.  Lewis  and 
Dayton,  of  Buffalo,  were  in  attendance,  and  on  the  fifth  day  I  was 
called  in  consultation.  We  dressed  the  limb  with  a  long  straight 
splint,  employing  moderate  extension  and  counter-extension.  The 
patella  was  covered  with  strips  of  adhesive  plaster.  On  the  fifty- 
eighth  day  I  found  the  fragments  of  the  patella  united.  June  3,  1854, 
five  months  after  the  accident,  I  examined  the  limb  carefully.  The 
femur  was  shortened  half  an  inch,  and,  although  the  two  main  frag- 
ments of  the  patella  were  separated  half  an  inch,  the  bond  of  union 
seemed  to  be  bone.  It  was  hard,  and  allowed  of  no  motion  in  the 
upper  fragment  separate  from  the  lower.  The  lateral  fragment  was 
also  apparently  united  by  bone  and  in  place.  He  had  but  little  motion 
in  the  knee-joint,  yet  he  walked  very  well,  and  was  able  to  pursue  his 
trade,  as  a  carpenter,  without  much  inconvenience. 

Sir  Astley  Cooper  succeeded  in  obtaining  a  bony  union  in  some  lon- 
gitudinal fractures,  but  in  a  majority  of  cases  it  failed,  owing  to  the 
want  of  apposition  in  the  fragments.  It  might  seem  that  it  would  be 
easy  to  accomplish  apposition  in  all  longitudinal  fractures,  but  expe- 
rience has  shown  that  it  is  not  always,  the  fragments  being  kept 
asunder  partly  by  the  action  of  the  oblique  fibres  of  the  vasti  and 
partly  by  the  pressure  of  the  condyles  of  the  femur,  especially  when 
the  leg  is  slightly  flexed. 

Whether  the  fracture  is  transverse  or  longitudinal,  a  bony  union 

^  Goale,  Boston  Med.  and  Surg.  Journal,  7ol.  Uv,  '^.\^, 
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niay  oocasionally  be  obtained  when  tlie  fragments  are  retaimnl  in  tibeo- 
]ute  contact  for  a  suflficieiit  length  of  tiine;  but  the  failure  to  pnxmreS 
bony  union  is  not  a  matter  of  consequence,  since  a  short  iigament  is 
equally  UBeful. 

Post,  of  New  York,  has  reported  three  cases  of  compound  fractan? 
of  the  patella  extending  into  the  knee-joint,  brought  to  a  su<x?efeful 
termination.^     I  liave  myself  met  with  one  or  more  similar  results. 
fajg-      In  a  case  mentionefl  by  Eve,  of  Angu.sta,  occasioned  by  the  kick  of 

horse,  and  in  which  amputation  became  necessary  on  the  tenth  day, 
*'tlie  knee-joint  was  fouiul  filled  with  dark  grumoiis  bio<jd  ;  a  portiott 
of  the  ciirtilage  of  the  internal  condyle  of  the  os  fetnf>ris  was  chipped 
off,  and  the  patella  broken  into  a  number  of  fragment's. "- 

Lewitt,  of  Mic!iigaii»  has  related  a  case  of  fracture  in  a  lad  set  16, 
produtMKl  by  striking  his  knee  against  a  piece  of  timber,  which  resulted 
in  suppuration  of  the  knee-joint,  but  from  which  he  finally  recovered 
with  the  perfect  use  of  the  limb.  Tlie  fracture  of  the  [Mteila  was  ob- 
lique, tra vending  only  its  upper  and  outer  margin,  and  it  was  never 
nmch  displaetti/ 

Dr.  Levergood,  of  Pennsylvania,  has  rej>orted  a  similar  case,  in  which 
it  became  necessary  to  ojx'u  tlie  joint  freely,  yet  it  was  followe*!  by  an 
excellent  recovery,  only  a  Blight  anchylosis  remaining  at  the  knec'-joinL' 

Treatment. — The  dressing  \vhi<'h  I  have  generally  employed  in  the 
treatment  oi'  this  fracture  consists  of  a  single-inclined  plane,  of  suffi* 
cient  length  to  support  the  thigh  and  leg,  and  about  six  inches  wider 

Fio.  206. 


■^^Jii. 


iOjor'6  iii*x!i-'  of  * 


paU-lU. 


than  the  limb  at  the  knee.  This  plane  rises  from  a  horizontal  floor  of 
the  same  length  and  breadth,  an<l  is  snf>porte<l  at  Its  distal  end  by  an 
upright  piece  of  Imard,  wliic  fi  serves  both  to  lift  the  plane  and  to  mip- 
port  and  steady  the  foot.     The  distal  end  of  the  inclined  fdane  may  he 


'  Pi>sl,  New  York  JourrL  of  Med.,  vol.  ii,  first  series^  p.  3$7* 
'  Kvo,  Southern   Med.   und  Surg.  Journ.,  1818;  »)«o  Buat*  Med    Journ.t  vol 
xjcxvii,  p.  427. 

»  L**wiU,  Moiliral  lod  open  dent,  Sept.  1850. 

*  Levcrgoud,  Amtsr.  Jour,  Med,  Set.,  Jitn.  I860. 
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elevated  from  six  to  twelve  inches^  according  to  the  length  of  the  limb 
and  other  circumstances.  Upon  either  side,  about  four  inches  below 
the  knee,  is  cut  a  deep  notch.  The  footpiece  stands  at  right  angles 
with  the  inclined  plane,  and  not  at  right  angles  with  the  norizontal 
floor. 

Having  covered  the  apparatus  with  a  thick  and  soft  cushion  carefully 
adapted  to  all  the  irregularities  of  the  thigh  and  leg,  especial  care  being 
taken  to  fill  completely  the  space  under  the  knee,  the  whole  limb  is 
now  laid  upon  it,  and  the  foot  eently  secured  to  the  footboard,  between 
which  and  the  foot  another  cushion  is  placed. 

The  body  of  the  patient  should  also  be  flexed  upon  the  thigh,  so  as 
the  more  effectually  to  relax  the  quadriceps  femoris  muscle. 

A  roller  is  now  applied  to  the  knee  by  oblique  and  circular  turns; 
commencing  above  the  patella,  and  traversing  the  notch  in  the  splint; 
each  successive  turn  covering  more  of  the  front  of  the  knee  until  the 
whole  is  inclosed.  With  a  second  roller  the  entire  limb  must  then  be 
secured  to  the  splint,  this  roller  extending  from  the  ankle  to  the  groin. 

The  great  advantage  which  this  mode  of  dressing  possesses  is,  that  it 
does  not  ligate  the  leg  or  thigh  completely ;  since,  on  either  side,  between 
the  broad  margins  of  the  splint  and  the  points  where  the  bandages 
touch  the  limb,  there  is  a  space,  more  or  less  considerable,  against  which 
no  pressure  is  made,  and  through  which  the  circulation  may  go  on 
without  impediment;  so  that,  however  firmly  the  bands  are  drawn 
across  the  knee,  no  swelling  occurs  iu  the  foot. 

The  plan  adopted  by  M.  Gama,  of  Val  de  Grace,'  is  similar  to  that 
which  I  have  now  described,  but  the  splint  upon  which  the  limb  re- 
poses is  not  so  wide,  while  width  is  an  essential  point  in  the  attainment 
of  the  objects  which  I  propose. 

The  dressing  and  apparatus  employed  by  Wood,  of  King's  College 
Hospital,  are  very  similar  to  my  own,  but,  as  will  be  seen  by  the  ac- 
companying drawing,  the  splint  is  only  five  or  six  inches  wide.  Dr. 
Wood  has  substituted  hooks  for  the  notches.* 

Fio.  207. 


Wood's  apparatns. 

Dr.  Dorsey,  of  Philadelphia,  employed  a  very  simple  apparatus 
which  will  serve  to  illustrate  the  general  plan  adopted  by  many  sur- 
geons, both  at  home  and  abroad.     It  is  liable,  however,  to  the  objec- 

*  Malgaigne,  Trait6  des  Fractures,  etc.,  op.  cit.,  p.  764. 
»  Fergusson'H  Surgery,  p.  807. 
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tion  already  statod,  oamely,  that  it  interrupts  too  much  the  oircttlation 
of  the  limb.  His  apparatus  consists  of  a  piece  of  wood  half  nn  inch 
thick  and  two  or  three  inchefi  wide,  and  long  enough  to  extend  from 
the  buttcx'k  to  the  heel ;  near  the  middle  of  this  splint,  and  six  inches 
apartj  two  bands  of  strong  doubletl  muslin,  a  yard  lung,  are  nailed. 


Fio.  sot. 


John  Sjrng  Domey's  patcUn  ipllnt. 

The  Hplint  is  then  cushioned,  and  the  limb  laid  upon  it,  a  roller  being 
first  appliwl  from  the  ankle  to  the  groin,  encompafesing  the  knee  in  the 
form  of  the  figure  of  8;  atVer  which  the  tw^o  muslin  Winds  are  secured 
across  the  knee  in  such  a  manner  as  that  the  lower  one  shall  draw  down 
the  upper  fra|j;meut,  and  the  upjjer  one  elevate  the  lower  fragment 

A  single  instance  will  ex[>lain  the  danger  of  ligation  to  which  I 
have  aUuded,  and  which,  although  it  may  be  greater  in  case  a  starch, 
pla-^ter  of  Paris,  or  dextrin  bandage  is  used,  exists  in  some  degrc*e, 
whatever  material  for  bandaging  is  employed,  if  it  is  applied  to  the 
whole  eircnmference  of  the  limb,  and  couatant  attention  is  not  piiid  to 
the  progress  of  the  swelling. 

**  A  vine-drt»s^er,  a?t*  40,  of  a  good  constitution,  fell  and  receive*!  a 
simple  transverse  fracture  oi*  the  patella  on  the  15th  of  January.  The 
medical  oHieer  trilled  upon  to  attend  him  applied  first  a  bandage  for 
the  purpose  of  drawing  together  the  fragments,  and  afterwards  a 
starchetl  bandage  extending  from  the  toes  to  the  upper  part  of  the 
thigh ;  the  limb  was  then  put  Lqjon  an  incliiied  plane.     The  patient 

Fiu.  209. 


sir  A.  Cooper's  method  by  circulir  Vkptm^ 


was  visiteil  a  few  times,  but,  as  he  scarcely  suflrered,  the  appan 
in  no  way  disturbed*     On  the  first  of  Alarch  (sixteenth  dav) 


amtufi 
(sixteenth  day)  the 
tcndant  i-eturnetl  to  i-emove  the  bandage^  when  the  odor  arising  from 
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the  limb  led  him  to  believe  that  gangrene  had  taken  place^  and  Dr. 
Defer  was  sent  for.  Dr.  Defer  found  the  limb  in  the  following  state: 
The  toes,  which  were  not  covered  by  the  bandage,  were  completely 
insensible  and  mummified.  The  bandage  being  removed,  the  gangrene 
was  perceived  to  extend  within  seven  inches  of  the  knee,  and  was 
arrested  in  its  progress.  The  foot  was  cold,  and  was  totally  insensible ; 
the  epidermis  was  raised  up,  and  was  beginning  to  be  separated  from 
the  skin.  The  articulation  of  the  ankle  was  exposed,  and  the  liga- 
ments destroyed.  The  bones  of  the  leg  were  also  exposed  in  their 
lower  third,  and  the  tendons  were  in  a  sloughy  state.  Amputation 
was  performed,  and  the  patient  recovered."* 

Very  little  better  than  the  starch  bandage,  and  exposing  the  patient 
in  a  still  greater  degree  to  the  dangers  of  ligation  and  strangulation, 
are  either  of  the  methods  recommended  by  Sir  Astley  Cooper. 

Fio.  210. 


Sir  A.  Cooper's  method  by  a  leather  couDter-«trap. 


Mr.  Lonsdale's  instrument  is  ingenious,  but  complicated.     It  is  also 
liable  to  the  serious  objection  that  it  forbids  almost  entirely  the  use  of 
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Lonsdale's  apparatus  for  fractured  patella.— A  B.  Two  vertical  iron  bars,  each  supporting  a  hori- 
xoDtal  one;  these  horizontal  arms  slide  upon  the  vertical  bars,  but  can  bo  secured  at  anf  point  by 
the  screws  C  D.  To  the  horizontal  beams  are  attached  other  vertical  rods,  which  are  movable,  and 
jet  flxable  by  screws,  as  at  E.  Finally,  to  each  of  these  last  upright  pieces  is  fixed  an  iron  plate,  F  F, 
bj  means  of  a  hinge-joint,  which  keeps  the  patella  in  place.  The  foot-piece  is  movable  up  and  down 
upon  the  main  body  of  the  apparatus,  and  can  be  made  fast  at  any  point,  so  as  to  adapt  the  splint  to 
limbs  of  different  lengths. 


bandages,  which,  while  they  are  capable  of  doing  great  mischief  when 
they  bind  the  limb  too  closely,  are  capable  also  of  proving  eminently 


^  Amer.  Journ.  Med.  8ci.,  vol.  xxiv,  p.  462,  from  Gazette  M^dicale,  No.  28, 
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serviceable  when  they  press  iiix)n  certain  portions  of  the  litnb,  and  not 
with  too  much  force. 

Malgaigiie's  hooks  or  clamji^  I  regard  as  liable  to  more  serious  ob* 
jection?;,  ami,  notwithstatiding  considerable  testimony  in  tbeir  favor,  I 
cannot  recoinirnt'nd  them  J 

For  tlif  same  reason  the  apparatus  invented  by  the  late  Dr.  Turner, 
of  BriHjklyn,  N.  Y.,^  is  objectionable.  MoriHiver^  all  forms  of  a[»pa- 
ratiis  which,  like  tiiis  of  Dr.  Toroer*s,  are  secured  to  the  lirab  by 
straps  with  intervals,  are  oljjf'ctional)le,  since  these  strajis  do  not,  like 
bandages,  give  uniform  su|rj>ort  to  the  siirlUce  of  the  limb. 

Mr*  Hutehinsoiij  of  Loiuh^n,  has  of  late  omitted  to  t^Ievate  the  foot 

in  the  treatment  of  this  fracture,  and  he 
thinks  that  the  fragmeut8  are  maintained 
in  apposition  wnth  quite  Jts  much  ease.^  I 
cannot  agreii  with  him  that  nothing  is  ever 
gained  by  the  elevation  of  the  f<M>t.  On 
the  c^ititniry,  in  the  treatment  of  a  oertnin 
jiro portion  of  cases  this  position  will  h*; 
ffjund  essential  to  the  best  success,  while 
in  others  it  may  be  of  little  eonsefjiience 
w  hether  the  foot  is  elevated  or  not. 

I  have  seen  in  use  at  the  Jxing  Iwland 
College  Hoi?pital  a  very  ingenious  apparatus 
devised  by  Dr.  J,  H.  Hobart  Burge,  one  of 
the  surgeons  of  that  hospital  ;  the  frag- 
ments being  approximated  by  well-adjusted 
solc-lciithcr  piKls,  whirh  are  ojjcrated  upon 
by  weights,  cuinls,  and  pulleys;* 

Lausdale,  U,  8.  N.,  has  eontriv*e<l  an  ap- 
[»nratus  similar  to  that  invented  by  Bui^, 
but  more  simple*"^ 

The  apparatus  devised  by  Dr.  R.  E.  Bi^arh, 
of  Illiuots,*'  cuiuposed  of  wire,  is  c&sei»tially 
thcsnmcii^  that  employed  by  Burge,  Lons- 
dale, anil  JjMUsdale,  except  that  the  frag- 
ments are   approximated  by  wire  covered 
with  buckskin. 
Gibson,  of  St.  Louis,  has  introduccHl,  in  a  modified  form,  tlie  circular 
pad  or  ring,  first  devised  l»y  All>ucasis,^     Dr.  Eve,  of  Nashville,  and 
Dr.  Blackinati,  of  Cincinnati,  have  employed  this  methcxl,  and  ^pank 
of  it  in  terms  of  high  conimendation.*'     I  ainnot  think,  however,  that 


B«aeh'i  appiinitu*!. 
Wires  in  AenilclTcular  form  (A), 
ihe  posterior  part  of  oacli  »cgriu-tit 
(J*)  bvlnff  curvt'd  upward  And  llie 
Bldea  ft  Iktii*  <k>prc!^44'fi,  A  alioulder 
1»  formed  K'>  on  each  aide  of  th<* 
BegmcDU  for  Uit>  reet^pUort  of  iba 
two  straps  tjj),  whlih  tioniu-ct  them, 
and  prnjccts  far  enough  on  each 
fiidi?  to  p»'rmil  rhe  wires  lo  hf  tifiit 
downwiird^  at  rl^ht  noyleft  wilh  lht> 
ahduldur,  ami  dt^sceiid  ptTptiidl- 
ciiHiirlji'  U*  th*"  slut  or  uorii&e  {K\^ 
which  U  fhiccd  near  each  end  of 
I  He  bhjck  (/■'). 


1  Mi'<l,  TiniHR  wnd  Gazette  for  1864,  vol  i,  p.  86.     Keport  of  Eight  Ciiboa,  by  Mr 
Pvlf,  *>f  tilt*  Mirldlcst'X  Htispital, 

^'  Turner,  N    V.  MctL  Rec,  July.  1867. 

'  Hiifc'hin.MHK  LoncJnn  llugpital  Rf*ports,  vol,  ii* 

•  Bur^i%  N.  Y    M<*d.  Klxv,  April  15,  l«4i8,  p.  80. 

•  Lftiii)<iuli%  Wiiloei'fl  Siirjtjervt  p-  476. 

•  Bcttchf  U.  E,,  St.  LouIb  Med.  Atid  Sitrcj.  Joiirn  ,  Jan.  1875. 
^  Cfibaon,  AmcT.  Jmirn    Mod,  Sci.,  Jan.  1807,  p.  2Sl. 
'  WoistHPii  Jutirn.  Med.^  May,  18(18,     Niwhville  Joitrn.  Mod,,  February,  1&6T. 
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it  will  1)0  found  applimblo  to  any  larp:f*  number  of  ca^es,  ami  o^pecially 
to  juiicli  r<i<vH  t\s  arc  atti^ntled  with  mm-h  contusion  and  swelling  of  the 
soft  {larts, 

PiO.  218. 


£^ 


Be«eh*9  uppnrmtua  nppUeiL 


Flu.  211. 


In  fuse  the  fracture  is  oblique  or  longitudinal^  it  will  only  be  nece^- 
eary  to  lay  the  limb  in  a  straight  po«iti<ni,  so  as  to  prevent  that  latenil 

[displacement  of  the  fragments  which  htm  l>een 
shown  to  occur  when  the  limb  is  flexed.  It  will 
not  be  necessary  to  employ  a  -splint,  unless  tlie 

I  patient  icj  unnmnageable  and  demands  restraint, 

I'lior  to  elevate  the  ftwjt.     After  I  be  swelling  has 

[fiubsided,  a  slight  amount  of  lateral   pressure, 

'accomplished  by  a  few  turns  of  a  roller,  with 
or  without  compresses,  as  the  cireumstanees  may 

Laeem  to  demand,  wilt  complete  the  mechanical 

'  part  of  the  treatment. 

I  have  not  mentioned  the  rapid  and  some- 
times intense  inflammatitm  to  which  the  knee- 
joint  is  liable  after  a  fracture  of  the  patella;  and 
which  is  often  greatly  aggravated  by  the  iujinli- 
cious  applieaticm  of  bandages.     In   no  instance 

L ought   tlie  bandages   to  be  ajjplied  very  tightly 

lat  tiie  first  dn:^ssing;  and  during  the  first  five 

1  or  six  days  the  patient  ouglit  to  be  seen  once  or 


M«]g,ug tie's  Looks. 
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Burge'i  mpptratus  for  fractured  patolli. 
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twice  daily^  and  the  most  prompt  attention  given  to  any  oomplaintB  of 
pain  or  soreness  about  the  knee. 

If  the  swelling  and  inflammation  increase  rapidly^  it  would  be  &t 

Fio.  216. 


Lau8dale*8  apparatoa. 

better  to  remove  the  bandages  altogether  for  a  few  days,  than  to  take 
the  risks  consequent  upon  their  continuance. 

The  anchylosis  which  often  follows  the  recovery  of  the  patient,  and 
which  is  sometimes  almost  complete,  is  to  be  overcome  by  long-con- 
tinued passive  motion ;  but  great  care  must  be  taken  not  to  rupture 
the  ligament,  as  we  have  already  seen  happen  in  some  cases. 

Dr.  Alfred  C.  Post,  of  the  New  York  Hospital,  has  excised  the 
knee-joint  in  a  case  of  anchylosis  of  long  standing;  the  limb  being  so 
much  flexed  in  consequence  of  a  comminuted  fracture  of  the  patella,  as 
to  be  not  merely  useless,  but  an  intolerable  incumbrance.  The  patient 
was  a  laboring  man  of  about  forty  years  of  age.  This  operation  was 
made  in  preference  to  amputation,  at  the  request  of  the  man  himself.' 


CHAPTER  XXX. 

FRACTURES  OF  THE  TIBIA. 

Development  of  the  Tibia. — The  tibia  is  formed,  usually,  from  three 
centres  of  ossification — oue  for  the  shaft,  and  one  for  either  extremity. 
Ossification  commences  in  the  shaft  at  about  the  fifth  week  of  fcetal 
life.  In  the  upper  epiphysis  it  appears  at  birth,  and  unites  with  the 
shaft  at  about  the  twenty-fifth  year.  Generally  it  forms  the  tubercle, 
but  occasionally  the  tubercle  has  a  distinct  point  of  ossification.  The 
lower  epiphysis  commences  to  ossify  during  the  second  year,  and  unites 

1  Post,  New  York  Med.  Gazette,  vol.  i,  p.  809,  Nov.  1850. 
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with  the  shaft  at  about  the  twentieth  year.     The  malleolus  internus  is 
occasionally  formed  from  an  independent  centre. 

IMology  of  FrcLcturea  of  the  Tibia. — Fractures  of  the  tibia  alone  are, 
in  a  large  majority  of  cases,  produced  by  direct  blows,  such  as  the  kick 
of  a  horse,  or  a  blow  from  a  stick  of  wood ;  in  one 
instance  I  have  seen  it  broken  by  a  kick  from  a  Dutch- 
man's boot.  It  is  occasionally  broken  by  a  fall  upon 
the  foot,  the  force  of  the  impulse  being  expended  before 
the  fibula  gives  way, but  almost  always  the  fibula  breaks 
at  the  same  moment,  or  immediately  after  the  fracture 
has  taken  place  in  the  tibia. 

Dr.  Proudfoot,  of  New  York,  has  reported  an  ex- 
ample of  fracture  of  the  tibia  in  uterOy  produced  in  the 
sixth  month  of  pregnancy,  by  violent  pressure  upon 
the  abdomen.* 

Paihologyj  Division,  etc. — In  an  analysis  of  twenty- 
seven  fractures  of  the  tibia,  not  including  fractures  of 
the  malleoli,  six  were  found  to  have  occurred  in  the 
upper  third,  eleven  in  the  middle  third,  and  eight  in 
the  lower  third.  Six  of  the  twenty-seven  are  known  to 
have  been  transverse,  or  only  slightly  oblique.  It  is 
probable,  also,  that  several  of  the  remainder  were  trans- 
verse. In  this  respect,  therefore,  fractures  of  the  tibia 
alone  will  be  found  to  differ  materially  from  fractures 
of  the  tibia  and  fibula;  but  it  is  only  in  accordance 
with  the  general  observation  that  indirect  blows  pro- 
duce almost  constantly  oblique  fractures,  and  direct 
blows  somewhat  more  frequently  transverse. 

Many  examples  of  fractures  of  the  tibia  extending 
into  the  knee-joint  are  recorded  by  surgeons,  most  of 
which  were  compound,  or  otherwise  seriously  complicated,  so  as  to 
render  amputation  necessary,  and  the  consideration  of  which  scarcely 
belongs  properly  to  a  treatise  upon  fractures. 

The  malleolus  internus  is  broken  frequently  at  the  same  time  that 
the  ankle-joint  is  dislocated,  and  this  accident  will  be  considered  in 
that  connection. 

Separation  of  Epiphyses. — We  have  already  mentioned  that  Madame 
Lachapelle  has  reported  a  case  of  separation  of  the  upper  epiphysis  of 
the  tibia,  and  of  the  lower  epiphysis  of  the  femur,  occasioned  by  pull- 
ingat  the  foot  during  birth. 

Dr.  Voss,  of  New  York,  has  seen  a  separation  of  the  lower  epiphysis 
in  a  boy  14  years  old,  who  in  falling  had  caught  his  foot  between  two 
blocks  of  wood.  The  upper  fragment  protruded  through  the  skin. 
Reduction  was  effected,  but  subsequently  a  portion  of  tlie  epiphysis 
became  necrosed  and  was  removed.  He  finally  recovered  with  a  use- 
ful joint.' 

»  Proudfoot,  Boat.  Med.  and  Surg.  Journ.,  vol.  xxxv,  p.  268,  1846;  from  New 
York  .Tourn.  Med. 

«  Vo88,  N.  y.  Journ.  Med.,  Nov.  1866,  p.  183. 
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Dr.  R.  W.  Stnith  has  reported  a  similar  case  in  a  hoy  16  year?  of 
age,  and  wliicli,  having  (x-i-urretl  gix  months  before,  remntneil  imrr^ 
duced.  The  lower  eutl  of  tlie  sihaft  was  dbphiced  farwartl«.  Rlehard 
Quairi  records  one  other  exanifjle,  in  a  lad  17  years  old,  which  was 
etisily  rediu-ed  and  maintained  in  poBition.^ 

Prognosis. — No  i^luirteniiig  ran  oecnr  in  this  fracture  unless  one  or 
both  ends  of  the  fibuhi  are  dii^phiced,  a  complication  which  I  have 
noticed  in  two  instances,  but  in  neither  case  did  the  shortening  exceed 
one-quarter  of  an  inch  ;  unless,  imleed,  the  fracture  occurs  above  the 
fibula,  or  the  fibula  bends  and  remaini?  l>ent,  or  the  comminution  and 
direction  of  the  fracture  is  such  at  either  end  a^  to  allow  tlie  femur  or 
the  astragidui?  to  become  impacted,  I  have  never  recognize*!  either  of 
these  conditions. 

Occasionally  tlie  up|»er  fra«^ment  lias  l>eer»  nli^htly  disphiced  forwanb. 
With  these  exceptions,  and  one  other  of  delayed  union  which  1  .shall 
pi'esently  mention,  tliis  bone,  in  my  ex(^rience,  has  been  found  to  unite 
promptly  and  without  any  appreciable  deformity.  Other  ^urgeoni 
have  noticed  oc^'aj^ionally  that  the  upper  end  of  the  lower  fragment 
has  become  disj>lace<l  toward  the  fibula.  Dr.  Donne,  of  rxiuisville, 
has  reported  an  cxatnple  of  delayed  union  in  a  simple  tna^verse  frac- 
ture of  the  upper  end  of  the  tibia.  The  man  was  intem(K»rativ  Ten 
weeks  after  the  ac-cident  no  union  had  occurred,  and  Dr,  Dontie  intro- 
duced a  seton,  and  in  about  six  weeks  the  fragments  were  firriu' 

If  the  fracture  extends  into  either  the  knee  or  ankle-joint,  i  t>r 

of  anchyl<_ksis  is  immiucntjvet  experience  hjis  shown  that  it  n^  m^ 
timas  l)e  avolilcd. 

When  the  nuiUeolns  is  broken  off,  it  generally  liecomea  Hltjrbtly 
displaced  downwards,  and  iu  this  position  a  complete  bony  or  liga* 
mcnto^is  union  takes  places 

Trmlment, — The  tendency  to  displaeementjn  a  fracture  nf  the  tibia^ 
IS  usually  so  slight,  if  it  exists  at  all,  that  simple  dressings,  liglit  splints 
of  leather,  felt,  or  biudcr*s  l)oard,  with  rest  iu  the  horizontal  ptteture 
ujxjn  a  pillow,  fultil  nearly  all  the  iudictitions  which  are  pre^nt.  The 
following  cfises  will  illustrate  the  usual  course  of  these  accidents, 

Mrs.  W.  fell,  Oct,  19.  1848,  striking  on  her  right  knee,  bn.taking 
the  til>ia  transversely  just  helow  the  tul:)erosity. 

Tlie  fall  was  the  rcjBult  of  a  misftlep  on  level  ground,  and  was  at- 
tended with  only  slight  bruisijig  of  the  soft  parts.  She  says  that  on 
attempting  to  rise  slie  diseovered  what  had  happened,  the  bone  pnn 
jecting  very  distinctly,  and  she  pushed  and  pulled  it  into  place  with 
her  own  hands. 

I  dressed  the  limb  by  laying  it  upon  a  pillow,  outside  of  which 
were  placed  tsvo  broad  deal  splints,  tying  the  whole  smigly  together 
with  several  strips  of  bandage.  At  a  later  jieriod  the  leg  and  thi^h 
were  laid  over  a  double-inclined  plane, 

^  How  York  Journ.  Med..  Juiio«  1868;  from  BritUb  Med.  Joarn.,  Auj?.  at.  tBC7. 
•  D*int)«%  Amer.  Jtmrri.  Med.  ScL,  vol,  xx?Ui,  p.  524;    from   WemUirti  Jount* 
Med.  and  Surg.,  Aug,  1841, 
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At  the  end  of  six  weeks  all  dressings  were  removed,  and  the  frag- 
ments were  found  to  have  united  firmly,  and  so  perfectly  as  that  the 
point  of  fracture  could  not  be  traced. 

Peter  Hamil,  eet.  29,  was  admitted  into  the  hospital  Aug.  31,  1849, 
with  an  injury  to  his  left  leg,  which  had  occurred  two  days  before.  A 
young  surgeon  had  examined  the  limb,  and  thought  the  femur  was 
broken  just  above  the  joint.  He  had  applied  a  roller  from  the  toes  to 
the  thigh  ;  and  to  the  thigh  were  applied  lateral  splints.  These  dress- 
ings were  on  the  limb  at  the  time  of  his  admission,  and  were  not  re- 
moved until  the  next  day.  I  could  not  then  discover  any  fracture  or 
displacement,  and  the  dressings  were  discontinued,  the  limb  being 
merely,  laid  upon  pillows. 

Oct.  4,  when  examining  the  limb,  I  detected  a  slipping  sensation, 
like  that  produced  in  a  false  joint,  through  the  upper  end  of  the  tibia, 
and  I  now  easily  understood  what  had  been  mistaken  for  a  fracture  of 
the  femur.  It  was  a  transverse  fracture  through  the  upper  end  of  the 
tibia,  and  without  displacement. 

No  splints  were  afterwards  applied,  and  on  the  25th  of  November, 
three  months  after  admission,  he  was  dismissed,  the  motion  between  the 
firagments  having  ceased,  but  the  knee  still  remaining  quite  stiflF. 

The  presence  of  inflammation,  with  other  complications,  may,  how- 
ever, occasionally  render  the  treatment  more  difiicult  and  the  results 
less  satisfactory. 

John  Mahan,  set.  39,  admitted  to  the  hospital  Feb.  16, 1853,  with  a 
compound  fracture  of  the  right  tibia,  near  the  middle  of  the  lee;.  The 
bone  was  broken  by  the  kick  of  a  Dutchman.  I  found  the  limb  much 
swollen  and  very  painful,  and  I  laid  it  carefully  over  a  double-inclined 
plane,  and  directed  cold  water  irrigations ;  I  also  directed  morphia  in 
full  doses.  The  inflammation  for  several  days  threatened  the  complete 
loss  of  his  limb.  On  the  tenth  day  the  distal  end  of  the  upper  frag- 
ment was  projecting  in  front  of  the  lower,  and  I  depressed  the  angle 
of  the  splint  and  made  moderate  pressure  upon  the  upper  fragment. 
On  the  twentieth  day  the  fragments  were  bent  backwards,  and  I  placed 
a  compress  behind.  On  the  thirty-seventh  day  we  took  the  limb  from 
the  inclined  plane,  and  trusted  alone  to  side-splints.  On  the  forty- 
fifth  day  we  removed  all  dressings.  The  fragments  had  not  united. 
The  limb  was  then  laid  upon  a  pillow,  and  six  days  later  a  firm  gutta- 
percha splint  was  applied  for  the  purpose  of  steadying  the  bone,  but 
the  splint  was  removed  daily  in  order  that  the  leg  might  be  bathed  and 
rubbed.  He  was  allowed  to  sit  up.  On  the  fifty-ninth  day  motion 
could  still  be  perceived  between  the  fragments,  and  he  was  directed  to 
use  crutches.  On  the  ninety-third  day  the  union  was  found  to  be  firm, 
the  upper  fragment  remaining  slightly  displaced  forwards. 

In  case  the  fracture  extends  into  the  knee-joint,  it  is  best  to  lay  the 
limb  upon  pillows  or  in  a  nicely  cushioned  box,  and  nearly  straight. 
No  extension  or  counter-extension  is  necessary  here  any  more  than  in 
other  fractures  of  the  tibia  alone,  nor  are  lateral  splints  or  rollers 
necessary  or  proper  at  first  as  a  general  rule;  but  especial  attention 
should  constantly  be  given  to  the  prevention  of  inflammation,  and  of 
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subsequent  anchylosis.  The  omission  to  employ  splints  in  a  case  of 
this  kind  was  charged  against  a  surgeon  in  Vermont  as  evidence  of 
malpractice.  I  am  nappy  to  say,  however,  that,  in  this  particular  case, 
he  was  sustained  by  the  testimony  of  the  medical  men  and  by  the 
verdict  of  the  jury ;  but  the  attempt  which  the  reporter  has  made  to 
defend  this  as  a  universal  practice  in  fractures  of  the  leg,  or  of  the 
tibia  alone,  is  unfortunate,  and  evinces  a  lack  of  practical  experience.^ 

Whatever  position  is  adopted,  and  whatever  means  of  support  or 
retention  arc  employed,  if  bandages  and  splints  are  applied  tightly  or 
injudiciously,  great  suffering  and  irreparable  mischief  to  the  knee-joint 
may  be  the  consequence. 

A  man,  set.  23,  entered  the  Pennsylvania  Hospital,  July  18,  1839, 
with  an  oblique  fracture  through  the  head  of  the  tibia.  A  physician 
had  applied  a  bandage  and  splint  to  the  leg,  and  sent  him  twenty  miles 
to  the  city,  and,  on  examination  after  his  arrival,  the  whole  limb  as 
high  as  the  groin  was  much  swollen,  red,  and  excessively  painful. 
The  knee-joint  was  distended  and  very  tender.  All  dressings  were 
immediately  removed,  and  the  limb  laid  in  a  long  fracture-box  slightly 
elevated  at  the  foot;  cool  lotions  were  applied,  and  the  patient  was 
freely  bled,  both  from  the  arm  and  by  the  application  of  leeches.  The 
limb  was  kept  in  this  position  about  six  weeks,  and  at  the  end  of  two 
or  three  weeks  more  he  was  dismissed,  cured.  Dr.  Norris,  who  was 
the  hospital  surgeon  in  attendance,  has,  in  his  report  of  the  case,  very 
properly  taken  this  occasion  to  warn  surgeons  of  the  danger  of  exces- 
sive bandaging  and  splinting  in  this  kind  of  fracture,  as  well  as  in  all 
other  fractures  of  the  lower  extremities.^ 

Fractures  of  the  malleolus,  unaccompanied  with  any  other  accident^ 
demand  only  that  the  limb  should  be  laid  upon  its  outer  or  fibular 
side,  with  the  foot  so  supported  as  that  it  shall  incline  inwards  toxN-ard 
the  tibia.  In  this  simple  disposition  of  the  liipb  we  have  done  all 
that  can  be  done  by  any  mechanical  contrivance  toward  approaching 
the  lower  fragment  to  the  shaft  from  which  it  has  been  broken. 


*  Boston  Mod.  Journ.,  vol.  liv,  p.  1,  March,  1856. 

*  Norris,  Amer.  Journ.  of  Med.  Sci  ,  vol.  xxiii,  p.  291. 
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CHAPTER  XXXL 

FRACTURES  OF  THE  FIBULA. 

Development  of  the  Fibula, — ^The  fibula  is  formed  from  three  centres 
of  ossification— one  for  the  shaft,  and  one  for  each  extremity.  Bone 
b^ins  to  be  deposited  in  the  shaft  at  about  the  sixth  p,   o  a. 

week  of  foetal  life,  in  the  lower  extremity  during  the 
second  year,  and  the  upper  extremity  during  the  fourth 
year.  The  lower  epiphysis  unites  with  the  shaft  about 
the  twentieth  year,  and  the  upper  about  the  twenty-fifth 
year. 

I  have  not  found  any  recorded  examples  of  separation 
of  these  epiphyses. 

Causes  of  Fi'adure. — In  a  record  of  thirty-two  cases  I 
have  been  able  to  ascertain  the  cause  satisfactorily  in 
eighteen,  of  which  number  three  were  the  results  of  falls 
directly  upon  the  bottom  of  the  foot,  but  which  were 
probably  accompanied  with  a  twist  of  the  foot,  four  of  a 
slip  of  the  foot  in  walking  on  level  ground,  or  on  ground 
only  slightly  irregular,  and  twelve  of  direct  blows. 

Pathology. — In  all  of  the  fractures  which  have  been 
produced  by  falls  upon  the  bottom  of  the  foot,  and  in  all 
except  one  produced  by  a  slip  of  the  foot,  the  accident 
was  accompanied  with  a  dislocation  of  the  ankle;  the  foot 
being  turned  outwards.  In  the  one  exceptional  case  men- 
tioned, the  dislocation  may  also  have  occurred,  but  the  fact 
is  not  known. 

Both  Malgaigne  and  Dupuytren  have  noticed  a  dislo- 
cation in  the  opposite  direction,  or  a  turning  of  the  foot  Development  of 
inwards,  more  often  than  a  turning  outwards.  I  cannot  q^J^"^*'  ^*^°* 
think  their  observations  were  carefully  made. 

Moreover,  in  at  least  seven  of  the  twelve  fractures  produced  by  di- 
rect blows  the  tibia  has  been  thrown  more  or  less  inwards,  and  conse- 
quently the  foot  has  turned  out. 

In  twenty-four  examples  the  fracture  of  the  fibula  has  taken  place 
within  fix)m  two  to  five  inches  of  the  lower  end  of  the  bone.  Twice 
the  external  malleolus  was  broken  off,  and  seven  times  the  internal 
malleolus. 

Four  of  the  fractures  occurring  in  consequence  of  direct  blows  were 
compound,  and  one  was  also  comminuted. 

Prognosis. — In  a  majority  of  cases,  where  the  fibula  has  been  broken 
from  two  to  five  inches  above  the  lower  end,  the  fragments  have  united 
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Fig.  219, 


inclined  toward  or  renting  against  the  tibia;  occasionally  I  have  seen 
them  displaced  backwards  or  forwards.     Once  the  fibula  refused  to 

unite  altogether* 

The  malleoli  have  generally  united  nearly  or  quite  in  place,  but  b 
two  instances  the  external  raalleolus  has  been  found  displaced  very 
much  downwards. 

Of  the  compound  fractures,  two  required  amputation,  one  was  treated 
by  resection  of  the  lower  end  of  the  tibia,  and  one  died  without  anv 
operation.  Douglas  has  reported  a  case  of  compound  dislcK-ation  with 
fracture  of  the  fibula,  whieh  being  redncwl,  he  wa^  able 
to  save  the  limb,  hut  not  without  much  difficulty,  and  the 
ankle  remained  stiifV  Other  surgeons  have  met  with 
simihu'  success,  hut  I  shall  refer  to  this  subject  again 
under  tlie  head  of  conii^wund  dislocations. 

Of  those  which  recovered,  twenty-eight  in  number,  ten 
have  been  found  to  have  more  or  less  unnatural  promi- 
nenee  of  the  internal  malleolus,  and  in  two  of  these  the 
malleolus^,  or  luwer  end  of  the  tibia,  projects  very  mncL 
In  nearly  all  of  these  examples  the  foot  ap[)ear8  some- 
what inclined  outwards. 

Generally  the  ankle-joint  has  remained  stiff  for  some 
time  after  the  bandages  have  been  reraove<l;  and  prob- 
ably in  all  eases  in  which  the  accident  was  accf»mpanied 
Lvith  a  dislocation  of  the  tibia.  But  this  stiffness  has 
usual ly  disapi>eared  after  a  tew  weeks  or  months.  Twit« 
I  have  noticed  eon?;idcmble  stiffness  after  about  six 
months;  three  tira(3s  after  one  year;  in  one  case  after  two 
ycai*s ;  and  in  one  case  after  twenty  years  the  ankle  would 
occasionally  swell,  and  become  quite  stiff.  In  one  case 
it  remained  almost  immovable  after  twenty  years:  and  in  a  still  more 
remarkable  instance,  I  examined  tlic  limb  thirty  years  after  the  acci- 
dent, when  the  man  was  sixty -tliree  years  old,  ami  although  there  ex- 
istt^d  no  swelling  or  deformity,  yet  this  leg  was  not  as  muscular  as  the 
other,  and  he  declared  that  up  to  this  time  the  ankle  remained  quite 
tender  to  the  touch,  and  that  occasionally  it  became  painful. 

WIjcu  I  come  to  speak  of  dislocation  of  the  ankle,  I  shall  adopt  the 
usnal  nomenclature,  and  shall  name  all  those  dislocations  in  which  the 
tibia  projects  iuwanls  from  the  foot,  "inward  dislocation*  of  the  tibia;" 
yet  I  have  some  doubts  as  to  the  propriety  of  this  appellation.  This 
accident  seems  to  me  to  have  been  in  geneml  rather  a  lateral  tottition  of 
the  foot,  or  of  the  astragalus,  upon  the  lower  articulating  surfaces  of 
the  tibia  an*l  fibula.  Of  all  tite  gingly moid  joints,  the  ankle  appnjuehcs 
most  nearly  in  form  to  a  ball  and  socket-joint,  in  consequence  ly 

of  the  marked  prolongations  of  the  mallerdus  iuternus  and 
In  other  ginglymoid  articulations  lateni!  displacements  are  not  nnii   - 
quent,  but  lateral  rotation  can  scarcely  by  any  accident  occur,     licic, 


Fraetiireof  Gbula 
near  lower  cdiI. 


Boston  Med.  and  Surg,  Journ.,  vol.  ijtxiv,  p.  330,  from  Southern  Journ*  of  M#d, 
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however,  the  reverse  holds  true;  lateral  displacement  is  difficult,  while 
lateral  rotation  is  comparatively  easy  of  accomplishment. 

The  majority  of  cases  which  occur,  involving  a  disturbance  of  the 
relative  position  of  the  ankle-joint  surfaces,  are,  I  am  satisfied,  of  this 
latter  character,  viz.,  lateral  rotiitions  within  the  capsule,  rather  than 
true  dislocations ;  and  although  the  restoration  of  the  joint  surfaces  to 
position  is,  in  general,  easily  accomplished,  yet  in  consequence  of  either 
a  fracture  of  the  fibula  or  malleolus  internus,  or  of  a  rupture  of  the  in- 
ternal lateral  ligaments,  it  will  generally  happen  that  some  deformity 
will  remain.  The  fragments  of  the  fibula  will  fall  inwards  toward 
the  tibia,  and  the  foot,  unsupported  by  either  its  fibula  or  its  internal 
ligaments,  will  incline  perceptibly  outwards.  Nor  can  this  be  wholly 
prevented,  in  most  cases,  by  any  mechanical  contrivance.  Indeed,  it 
would  be  easy  to  demonstrate,  as  I  have  often  done  to  my  pupils,  that 
even  Dupuytren's  splint,  usually  employed  in  this  accident,  must  fail 
of  success  in  a  great  majority  of  cases,  since  the  subsequent  deformity 
18  due  less  to  the  fracture  of  the  fibula  and  its  consequent  displacement 
than  to  the  loss  of  the  internal  ligaments,  which  loss  nature  can  seldom 
fully  repair.  As  further  evidence  of  the  correctness  of  this  view,  I 
will  state  that  in  three  of  the  examples  in  which  I  have  found  the 
fractured  fibula  united  and  resting  against  the  tibia,  the  motions  of  the 
ankle-joint  have  been  completely  recovered. 

If,  however,  it  were  true  that  a  fracture  and  displacement  of  the 
fibula  is  the  sole  or  essential  cause  of  the  subsequent  deformity,  it 
would  still  be  found  oflen  impracticable  to  avoid  the  maiming,  since 
it  would  still  remain  impassible  to  lift  the  broken  ends  from  the  tibia, 
against  which,  or  in  the  direction  toward  which,  they  are  so  prone  to 
fall.  Inversion  of  the  foot  does  not  accomplish  it,  nor  have  I  ever 
been  able  to  make  anything  but  the  most  trivial  impression  upon  the 
upper  end  of  the  lower  fragment  by  pressure  upon  the  lower  extremity 
of  the  fibula. 

I  think  too  much  confidence  has  been  placed  in  the  efficiency  of 
"Dupuytren's  splint.^'  I  believe,  indeed,  that  this  splint  is  a  very 
appropriate  means  of  support  and  retention  after  this  accident ;  but 
I  doubt  whether  it  is  able  to  accomplish  all  that  its  illustrious  inventor 
proposed* 

Treatment — Dupuytren's  mode  of  dressing  is  essentially  as  fol- 
lows : 

A  pad,  or  long  junk,  made  of  a  piece  of  cotton  cloth,  stuffed  with 
cotton  batting,  is  constructed  of  sufficient  length  to  extend  from  the 
condyles  of  the  femur  to  a  point  just  above  the  malleolus  internus. 
This  pad  must  be  about  five  or  six  inches  in  width,  and  thicker  by 
two  or  three  inches  at  its  lower  than  its  upper  end.  This  is  to  be  laid 
upon  the  inside  of  the  leg,  with  its  base  or  thickest  portion  resting 
against  the  tibia  just  above  the  internal  malleolus.  Over  this  pad  is 
to  be  placed  a  long  firm  splint,  extending  also  from  above  the  knee 
to  three  inches  beyond  the  bottom  of  the  foot.  With  a  few  turns  of 
a  roller  the  upper  end  of  the  splint  will  now  be  made  fast  to  the  knee, 
and  with  a  second  roller  the  lower  end  must  be  secured  to  the  foot. 
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Fig.  220. 


The  application  of  this  last  bandage  requires,  however,  some  C5are  in  its 

adjustment.  Its  purpose  is  simply  to  n>tate  the  foot  in- 
ivards,  while  at  tlje  same  time  the  tibia  is  premised  out* 
wanls;  and  to  this  end  it  must  be  applied  in  the  form  of 
a  figiire-of-S  over  both  splint  and  foot,  embmeing  alter- 
nately the  heel  and  the  instep.  In  order  to  he  etlectoal, 
it  must  Ik?  drawn  prefty  lirmly,  and  no  portion  of  the 
baiid;ige  must  pass  fiigher  tliau  the  malleolus  externiisL 
In  some  siirji^ieal  books  I  have  seen  this  ap|iaratiis  repre- 
sented with  a  roller  embracing  the  whole  length  of  tlie 
leg;  and  in  others  it  is  represente<l  as  cneireling  the  Iirah 
two  or  three  inelies  above  the  mallefdas;  l>nt  it  is  evitient 
that  these  modes  of  dressing  must  defeat  the  great  object 
which  Dtipiiytreo  had  in  view,  namely,  the  throwing  out 
of  the  upf>er  end  of  the  lower  fragment. 

When  the  limb  is  thns  dressed,  the  knee  may  be  flexetl 
and  the  leg  laid  upon  its  outside,  supported  by  a  pillow, 
or  upon  its  inside,  as  in  the  aeeompanying  engi*aving. 

If  it  is  only  a  fraeture  of  the  external  malleolus,  or  if 
the  fracture  has  occurred  in  the  middle  or  upjier  third  of 
the  hfme,  this  treatment  is  no  longer  approjtriate,  and  it 
will  generally  be  found  su (Be lent  to  place  the  limb  at 
rest  for  a  few  days  uiwn  a  suitable  cushion  or  upon  a  pillow. 

Of  late  years  I  liave  not  employefl  Dupuytren's  splint  Jpiite  so  much 
as  formerly,  and  especially  because  I  have  met  with  several  examples  of 
backward  displacement  of  the  foot  following  fmetures  of  the  fibula, 
which  Dnpuytren's  splint  is  not  competent  to  prevent  or  to  rerm-ily. 


apliut       iiicur- 
rectlf  tppUcd. 
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Dupuytrcu'M  uplittt  na  urlgfrniUf  appUisd  bj  blmaeir 


This  subject  \nll  he  considered  more  fully  in  connection  with  forwaC 
luxations  of  the  tibia  at  its  lower  end ;  but  it  is  neeexsary  to  say  he 
that  this  accident  can  l>e  most  certainly  avoided  by  employing  the 
plaster  of  Paris  or  starch  dressing;  taking  care  in  applying  the  dre.«ing 
to  secure  a  thorough  inversion  of  the  t<ies  and  foot,  the  same  a^  in  case 
the  limb  were  dressed  with  Diipuytren's  splint*  Care  must  be  taken, 
also,  not  to  press  up«m  the  limb  much  with  the  bandages  al>ove  the 
m  alien  his  extermis.  The  same  results  may  be  attaine<l,  also,  bv  a  well- 
djusted  leather  splint,  or  liy  two  splints,  which  sliall  inclose  tlie  heel 

well  as  the  sides  and  front  of  the  limb. 

It  is  scarcely  necessary  to  say  that,  since  after  this  aecident  anchy- 
losis is  so  fre<|uent,  early  and  unremitting  attention  should  be  giveu 
to  the  establishment  of  passive  motion  in  the  joint.     Indeed,  I  cannot 
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but  think  that  a  desire  to  accomplish  the  indications  recognized  and 
nrged  by  Dupuytren  has  led  to  the  neglect  of  the  indication  which 
ought  to  have  been  regarded  as  of  equal,  if  not  of  the  greatest,  im- 
portance, namely,  the  prevention  of  contractions  and  adhesions  around 
and  between  the  joint  surfaces. 

As  a  general  rule,  the  dressings  ought  to  be  wholly  laid  aside  by  the 
end  of  the  third  or  fourth  week ;  and  although  it  may  be  well  for  a 
somewhat  longer  time  to  keep  the  foot  turned  in,  by  having  it  properly 
supported  as  it  lies  upon  the  pillow,  yet  after  this  date  I  regara  the 
use  of  splints  and  bandages  as  only  pernicious. 


CHAPTER    XXXII. 

FRACTURES  OF  THE  TIBIA  AND  FIBULA. 

Causes. — Probably  four-fifths  of  these  fractures  are  the  results  of 
direct  blows  or  of  crushing  accidents,  such  as  the  kick  of  a  horse,  the 
pasj^ge  of  a  loaded  vehicle  across  the  limb,  the  fall  of  heavy  stones  or 
timbers,  etc. 

In  an  analysis  of  one  hundred  and  eleven  cases  I  find  the  bones 
broken  in  the  upper  third  from  a  direct  cause  four  times,  and  from  an 
indirect  cause  once.  In  the  middle  third  forty  have  been  referred  to  a 
direct  cause,  and  two  to  an  indirect ;  and  in  the  lower  third  thirty-nine 
to  a  direct  cause,  and  eighteen  to  an  indirect.  An  observation  which 
does  not  sustain  the  remark  of  Malgaigne,  based  upon  his  analysis  of 
sixty-seven  cases,  that  fractures  of  the  upper  third  are  produc^ed  by 
direct  causes  alone,  those  of  the  middle  third  much  more  frequently  by 
indirect  causes,  and  that  those  of  the  lower  third  are  especially  due  to 
indirect  causes.  Direct  causes  produce  a  large  majority  of  the  frac- 
tures of  the  lower  third,  but  the  proportion  is  smaller  than  in  the 
middle  third. 

Of  the  indirect  causes,  falls  upon  the  feet  from  a  considerable  height 
— as  from  a  scaffolding,  or  from  the  top  of  a  building — are  by  far  the 
most  common.  Four  times  I  have  found  the  bones  broken  by  mus- 
cular action  alone,  as  in  the  following  example : 

Mrs.  W.,  of  Buffalo,  aged  about  twenty-five  years,  and  weighing  at 
this  time  nearly  two  hundred  pounds,  was  descending  her  door-steps 
with  an  infant  in  her  arms,  when,  the  step  being  covered  with  ice,  she 
slipped  and  fell,  breaking  her  right  leg  just  above  the  ankle.  Mrs.  W. 
says  she  felt  and  heard  the  bones  snap  before  she  touched  the  steps. 
Of  this  she  is  certain. 

We  found  the  tibia  broken  obliquely,  the  fragments  being  quite 
movable,  but  not  much,  if  at  all,  displaced.  The  limb  was  dressed 
with  a  carefully  moulded  and  well-padded  gutta-percha  splint,  and 
then  laid  in  a  pillow  upon  the  bed.     Mrs.  W.  experienced  vivvM&vy^ 
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pain  from  the  fracture  for  several  days,  for  the  relief  of  which  we 
eotnpelled  at  times  to  |xjrniit  her  to  inhale  chloroform.     She  ^-as  i 
nervous  tempemnient,  aod  had  frequently  resorted  to  chloroform 
to  relieve  neuralgic  pains.     The  limb  became  very  much  swollen,  anJ 
remained  so  for  a  week  or  two.     No  extension  wa«  ever  employed, 

Witliin  the  usual  time  the  tnines  uniteil  to  perfect  app«:)6ition,  and 
in  about  four  raontlis  slie  was  able  to  walk  without  any  halt. 

l\iUioloyy^  Si/mptoniHj  dc. — We  have  seen  tluit  fmetures  of  both 
hones  through  some  part  of  tlie  lower  third  are  rao^t  freqaent.  Thu8, 
of  one  hundretl  and  fifty-five  fraetura«?,  eleven  belonged  to  the  upper 
thirdj  forty*five  to  the  middle,  and  ninety-three  to  the  lower.  In  six 
cases  t!ie  two  bones  were  bnikcn  in  dil!erent  div*isions.  It  is  probable 
that  in  this  analysis  some  errors  have  oet^urred,  and  that  in  a  larger 
projiortion  than  here  stated  tlie  two  bones  have  given  way  at  opposite 
extremities,  ^inee  it  is  often  ditlieuU,  and  sometimes  quite  inijH»sgibIe| 
to  determine  precisely  where  the  fibula  is  broken;  but  the  analysis  is 
sufficiently  correct  to  illustrate  the  much  greater  frc^piency  of  fractures 
of  the  lower  third,  and  also  ttie  flict  that  the  two  Ixaitw  genemlly  break 
nearly  on  the  same  level ;  usually  the  point  of  fracture  in  the  tibia  is 
between  two  and  threes  inches  al>ove  the  joint. 

In  an  examination  of  tw^enty  museum  8|3ecimens,  I  have  found  both 
bones  broken  at  the  same  point,  or  within  twxi  or  three  inches  of  the 
same  point,  sixteen  timeSj  and  at  extreme  |K3ints  four  times ;  and  in 
these  hist  examples  the  tibia  has  always  been  broken  in  the  lower 
third,  while  the  fibula  ha^  been  brokeu  in  the  upper  third. 

In  seventeen  of  tlie  fractures  mentioned  as  belonging  to  the  lower 
third  only  the  malleolus  of  the  tibia  was  broken,  while  the  fibula  was 
broken  two  or  three  inches  above  its  lower  end.  Some  of  these  were, 
perhaps,  examples  of  dislocation  of  the  ankle. 

I  have  seldom  seen  a  tnuisverw?  friicttire  of  the  tibia,  except  in  its 
low^er  or  upper  extremity,  in  tlie  expaniletl  portions  of  the  txme  ;  and 
even  iu  tliose  exam|jlGs  which  we  are  accustomed  to  call  traiisvei*9e, 
because  they  are  sufficiently  m  to  prevent  any  sliding  or  overlapping 
of  the  fragments,  there  Iia;3  existed,  generally,  a  marked  inclination  of 
the  line  of  fracture  in  one  direction  or  another. 

The  exarajiles  of  fracture  producHl  l>y  muscular  action  have,  w^ithout 
an  exception,  occurred  iu  adult^s.  Three  of  them  were  iti  the  UnxvT 
third  uf  the  leg,  and  one  in  the  middle  third,  I  think  thi*y  wen>  all 
of  tliem  nearly  transverse,  since  they  never  became  much,  if  at  all, 
displaced* 

filost  of  the  fractures  of  the  tibia  produced  by  falls  ujwn  the  feet 
are  very  oblique,  and  the  direction  of  the  fracture  is  generally  dowo- 
wards,  forwards,  and  inwards ;  but  I  have  found  almost  eveiy  con- 
ceivable variation  from  this  general  rule* 

The  fracture  in  the  fibula  is  even  more  constantly  oblique  than  the 
fracture  in  the  tibia;  but  this  is  a  point  of  very  little  practical  oomn- 
quence,  and  one  which  we  can  seldom  determine  positively,  unless  one 
of  the  fractured  ends  protrudes  through  the  flesh. 

Comt>*:»uiKl  and  commijiutwl  fractures  are  more  frequent  here  than 
in  any  other  of  the  bones  of  the  body.     My  tables,  which  liave  r<jceted 
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all  fractures  demanding  immediate  amputation,  most  of  which  are  com- 
pound, do  not  for  this  reason  give  a  just  idea  of  their  proportion  to 
simple  fractures,  yet  even  in  these  tables,  of  one  hundred  and  seventy- 
two  fractures,  sixty-two  were  compound,  and  also,  generally,  more  or 
less  comminuted.  Of  eighty  cases  reported  by  W.  W.  Morland,  of 
Boston,  from  the  Massachusetts  General  Hospital,  and  in  which  the 
character  of  the  accident  is  recorded,  thirty-nine  were  compound.^ 

The  symptoms  indicating  a  fracture  of  both  bones  of  the  leg  are  the 
same  which  are  usually  present  in  other  fractures,  namely,  mobility, 
crepitus,  shortening  of  the  limb,  distortion,  swelling,  etc.     Generally 

Fig.  222. 


Compound  and  comminated  fracture  of  the  leg. 

the  lower  end  of  the  upper  fragment  projects  in  front,  and  can  be  seen 
or  felt ;  but  in  some  instances  the  swelling  follows  so  rapidly  that  it  is 
impossible  to  feel  distinctly  the  point  of  fracture,  and  its  existence  can 
only  be  determined  by  the  crepitus,  mobility,  and  shortening  of  the 
limb,  or,  perhaps,  by  the  marked  deformity  or  deviation  from  the 
natural  axis. 

The  shortening,  where  it  exists  at  all,  varies  at  the  first  from  a  line 
or  two  to  a  half  or  three-quarters  of  an  inch.  Grenerally,  it  is  about 
half  an  inch. 

Prognosis. — The  average  period  of  perfect  union  in  twenty-nine 
cases,  including  those  in  which  union  was  delayed  by  extraordinary 
causes  beyond  the  usual  time,  was  forty  days.  The  general  average, 
under  ordinary  circumstances,  may  be  stated  at  about  thirty  days. 

Union  has  been  delayed  in  seven  cases,  five  of  which  were  simple 
fractures,  and  two  were  compound.  The  longest  period  was  seventeen 
weeks. 

F.  C.  T.,  of  Erie  Co.,  N.  Y.,  set.  35,  had  an  oblique,  simple  fracture 
of  both  bones,  in  the  upper  third,  caused  by  jumping  from  a  buggy,  in 
June,  1852. 

The  limb  was  dressed  with  lateral  splints,  compresses,  and  bandages, 
and  laid  upon  a  pillow. 

Eight  weeks  after  the  fracture  had  occurred,  the  gentlemen  in  at- 

1  TraDsac.  of  Mass.  Med.  Soc.  for  1840 ;  FractureSj  by  A.  L.  Pier&oii. 
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tendance  wished  me  to  see  the  Umb  with  them,  I  found  Mr.  T,  still 
in  bed,  and  the  fragmentfl  not  at  all  United. 

Mr.  T.  bad  rnjoycd  average  health  heretofore,  but  he  was  never 
very  robust.  When  I  was  caHeJ  to  see  him  he  looked  pale ;  his  skin 
was  col<l  and  moist,  pulse  120^  and  ap|)etite  poor»  The  broken  leg 
and  foot  were  greatly  swollen*  The  swelling  was  oedeniatousi,  Con- 
sidenil)le  excoriations  existed!  on  the  back  of  the  leg.  The  fragments 
were  quite  movable,  and  were  overlapped  three-quarters  of  an  inchi 

We  agreed  that  the  patient  ought,  as  stion  as  ptii^^ible,  to  \>e  pyt  out 
of  bed,  so  as  to  enable  him  to  recover  his  strength,  which  ha<l  sadly 
declinetL  To  this  end,  a  gutta*percha  splint  was  made  to  fit  aceurately 
the  whole  length  of  the  leg;  and,  having  attached  a  large  numlw^r  of 
tapes,  it  was  to  be  sec^urcd  upon  the  limb.  Several  times  eacli  djiy  il 
was  to  be  removed,  and  the  limb  bathed  with  brandy  and  wat^. 
Gradually,  ako,  the  limb  was  to  be  brought  down  to  the  floor,  and  the 
patient  lie  made  to  sit  up,  and,  as  soon  as  possible,  he  was  to  walk  with 
crutches,  or  to  ride. 

Nov,  4th,  1852,  Mr.  T.  visited  rae  at  my  house.  The  directioofi  had 
been  followed  implicitly.  About  two  weeks  after  my  visit  he  rode 
out,  and  in  al>out  nine  weeks,  or  seventeen  weeks  from  the  time  of 
the  fracture,  the  l>ones  were  found  united.  His  health  and  strength 
were  quite  restored,  and  tlie  limb  was  no  longer  cederaatous.  It  was 
found  to  be  straight,  or  with  only  a  slight  projection  of  the  up[XT 
fragment  in  front  of  the  lower,  and  shortened  three-quarters  of  an  inch, 

A  gentleman,  ajt,  33,  from  Bergen,  N.  Y»,  was  struck  by  a  billet  i>f 
woiKl  on  the  3d  of  August,  1856,  breaking  his  \ci\  leg  nearly  tmns- 
versely,  three  and  a  half  inches  above  the  joint.  The  fracture  wa* 
simple.  A  surgeon  was  callefl  iramefliately,  who  applied  bmdages  and 
side-splints,  and  then  laid  the  limb  over  a  double-inclined  plane.  At 
the  end  of  six  weeks  the  dressings  were  removed,  but  the  l»ones  had 
not  united.  Four  yeai's  ailer  the  accident,  this  gentleman  consulted 
me,  I  found  him  in  grxjd  health,  but  no  union  )iad  yet  taken  place. 
This  is  the  only  example,  except  where  amputation  or  death  inter- 

Ciosed,  in  which  the  union  has  l»een  so  long  delayed  as  to  entitle  it  to 
»e  consi4lered  as  a  ease  of  non-union.  My  own  observation  would, 
therefore,  ineliue  me  to  think  that,  while  non-union  is  a  rare  event  in 
fractures  of  the  leg,  delayed  union  is  more  frt^queut  than  in  most  other 
fractures. 

It  has  once  oecurred  to  me  to  see  a  complete  non-union  of  the  fibula 
after  a  period  of  several  years,  while  the  til>ia  had  united  well.  Tliis 
circumstance  ocea^^ioned  no  inconveMiencc;  to  the  patient,  and  was  not 
known  to  him  until  I  hacl  made  tlie  discovery. 

A  little  more  than  one-half  of  those  cases  in  which  an  accurate 
note  of  the  result  has  been  made,  have  lieen  found  to  be  more  or  Ic^ 
shortened  by  overlapping,  namely,  sixty-one  crises  oat  of  one  hundrrtl 
and  ten.  Tlie  greatest  amnuiit  of  shortening  in  any  one  eas*;  h!»s  Ix^eri 
one  inch  and  a  half;  and  ihe  average  shortening  of  the  sixty H>ne  f-ases 
has  been  half  an  ineli  and  a  fraction  over.  This  analysis  includes  Iwuli 
simple  aufl  eompoond  fractures;  but  a  pretty  lai'ge  prnpnrfinn  i\f  tho 
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simple  fractures  have  also  been  found  shortened,  as  in  the  following 
extreme  illustration : 

John  Granger,  of  England,  set.  43,  was  tripped  by  a  stone  while 
walking,  breaking  his  right  leg  through  its  lower  third.  Fracture 
simple  and  oblique.  It  was  treated  by  a  surgeon,  of  Huugerford,  Eng- 
lana,  who  employed  only  side-splints. 

Two  years  after,  I  found  the  1^  shortened  one  inch,  the  upper  frag- 
ment riding  upon  the  front  and  inner  side  of  the  lower. 

Generally,  when  a  shortening  has  occurred,  I  have  found  the  upper 
fragment  in  front  of  the  lower,  and  oftener  a  little  more  upon  the  inner 
than  upon  the  outer  side. 

The  deviation  from  the  natural  axis  of  the  limb  has  been  noticed  by 
me  in  a  good  many  instances.  Seven  times  the  lower  part  of  the  limb 
has  fallen  backwards,  and  five  times  it  has,  in  a  degree  much  less 
marked,  inclined  inwards.  Once  I  have  seen  it  inclined  outwards,  and 
twice  forwards. 

Ulcers  upon  the  back  of  the  heel,  seen  by  me  seven  times,  as  a  result 
of  undue  pressure  upon  this  part,  have,  however,  been  pi^esented  but 
three  times  in  cases  of  simple  fractures. 

It  is  not  very  unusual  to  find,  also,  over  the  exact  point  of  fracture, 
and  after  the  lapse  of  several  months,  or  even  years,  an  ulcer,  or  sinus, 
which  is  due  sometimes  to  the  presence  of  a  small  fragment  of  bone 
which  has  remained  in  the  wound  from  the  time  of  the  accident,  or  to 
a  thin  scale  which  has  subsequently  exfoliated.  In  other  cases  it  is 
due  to  the  prominence  of  the  salient  angle  when  the  lower  part  of  the 
limb  inclines  considerably  backwards,  and  in  still  other  cases,  no  doubt, 
to  the  general  dyscrasy  of  the  system,  and  to  the  same  causes  which 
produce  chronic  ulcers  in  the  lower  extremities  where  only  the  skin 
nas  been  originally  injured.  I  have  reported  elsewhere  examples  of 
this  complication  existing  after  five  months,  two  and  three  years,^  and 
in  the  remarkable  case  which  I  shall  now  briefly  relate  an  ulcer  existed 
at  the  end  of  twenty-three  years. 

Thurstone  Carpenter,  when  four  years  old,  received  an  injury,  break- 
ing both  bones  of  one  of  his  legs  near  its  middle.  The  fracture  was 
compound.  It  was  dressed  and  treated  by  an  excellent  surgeon,  then 
residing  in  Buffalo,  but  long  since  dead. 

Twenty-three  years  after  the  accident,  Mr.  Carpenter  called  upon 
me  on  account  of  a  paralysis  of  his  lower  extremities,  which  had  re- 
cently occurred.  He  stated  that  from  the  time  of  the  fracture  until 
within  about  one  year  an  open  ulcer  had  existed  over  the  seat  of  frac- 
ture, and  that  soon  after  it  had  closed  over  completely  he  began  to  lose 
the  use  of  his  limbs.  During  the  time  it  was  open,  small  scales  of 
bone  have  frequently  been  thrown  off.  The  limb  is  half  an  inch 
shorter  than  the  other,  but  straight. 

A  gentleman  residing  in  Qnincy,  Chautauque  Co.,  N.  Y.,  had  his 
tibia  and  fibula  broken  near  the  ankle-joint  in  the  year  1844,  by  the 
passage  of  a  carriage-wheel  across  his  limb.  The  skin  was  a  good 
deal  lacerated.     The  wounds,  however,  healed  kindly,  and  the  broken 

1  Trans.  Amer.  Med.  Assoc.     Report  on  Deformities  after  Fracture. 
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bones  united  in  the  usual  time  without  any  apparent  deforraity ;  but 

the  limb  coi>tinued  swollen  and  painful,  until  finally  suppuration  took 
place.  After  twelve  years  of  great  suffering,  I  amputated  the  leg  near 
its  middle,  from  wtiieli  time  he  made  a  speetiy  recovery,  I  found  thf 
lower  end  of  the  tibia  inflamed,  softened,  and  expanded,  and  contain- 
ing in  its  interior  about  three  ouneer^  of  pus,  but  no  sequestrum. 

AueljylosLs  of  the  knee  or  ankle-joint  may  follow  as  a  rc^^ult  of  the 
accident  or  of  improper  treatment ;  and  at  one  or  both  of  these  joints 
I  have  found  more  or  less  anchylosis  at  the  end  of  nine  months^  one 
year,  six  years,  twenty-five,  thirty,  and  forty  years.  Generally,  how- 
ever,  it  disappears  in  a  few*  weeks,  and  seUlom  remains  to  any  consid- 
erable extent  in  the  knee-joint  after  the  dressings  have  been  removed 
two  or  three  week^;  hut  an  Irishman  called  upon  me  in  1853,  whose 
leg  had  l)een  Ivroken  al>ont  throe  inches  below  the  knee-joint  six  years 
before.  It  was  a  simple  fracture.  A  surgeon  in  Ireland  had  treated 
the  c^ise*  I  found  tlie  Hml*  shortened  one  inch  and  a  half,  the  frag- 
ments l)eing  overlapped  and  displaced  backwards  at  tlie  point  nf  frac- 
ture. The  knee  was  also  partly  anehylos<KL  1  could  not  learn  what 
the  treatment  had  been. 

In  other  cases,  where  no  permanent  anchylosis  has  followxxl,  the 
ankle-joint  has  been  occasionally  painful,  and  subject  to  swellitig«, 
after  tlie  lapse  of  many  years. 

After  all  that  has  been  said  as  to  the  occasionally  serious  nature  of 
the  consequences  of  these  accidents,  as  shown  in  the  shortening  of  the 
limbs,  in  their  deviations  from  their  natural  axes,  in  the  8titr  anklt^, 
ulcers,  and  al»scesses,  it  must  be  still  admitted  that  in  another  jjoint  *if 
view^  these  results  are  not  extraordinary,  and  may  hereafter  cotitinne 
to  be  fairly  anticijmtetl  in  a  certain  proportion  of  cases,  even  under 
the  best  management;  since  it  nuist  be  understood  that  more  fracture* 
of  the  leg  are  attendt^l  with  serious  complications  than  of  any  other 
limb;  and  that  while  many  produce  death  rapidly  from  the  severity 
of  the  shock,  and  very  many  are  condemned  at  once  to  amputation,  a 
large  number  of  those  which  are  saveil  have  lx»cn  in  that  condition 
which  lias  reudercfl  the  applfeatinn  of  bandnges  or  splints  impossible 
for  njany  days.  Indeed,  not  a  few  of  these  crooked  limbs  may  still  lie 
presented  as  real  trium|)hs  of  the  art  of  surgery,  iuasniueh  wa  by  coo- 
sumniate  skill  alone  have  they  been  saved. 

Treatment — It  is  wholly  impossible  in  a  class  of  fractures  which 
present  so  great  a  variety  in  rcgartl  to  form,  seat,  and  complieations, 
to  establish  any  universal  system  of  practici* ;  nevertheless  it  is  |»o^ib]e 
to  declare  certain  general  i»rin(iples  in  reference  to  a  few  welUrecog* 
nized  classes  or  varieties:  and  I  shall  deem  it  especially  iraix»rtant  to 
re<x>rd  my  disapproval  of  certain  plans  of  treatment  whitJi  have  fivm 
time  to  time  been  suggestcil  and  adoptc*!. 

It  is  seldom  that  I  have  found  it  necessary  or  useful  to  apply  aoy 
bandages  direi^tly  to  the  skin,  whatever  form  of  appantttis  has  been 
emjdoycd,  but  in  certain  ciises  of  componTid  fmctures,  where  dressings 
have  been  apidiod  which  needed  support  and  protet*tion,  a  biuidf 
has  been  of  service.     The  roller,  n  id  ess  the 


limb  can  be  easilv  lifted  and  raana 
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the  many-tailed  bandage^  made  of  narrow  strips  of  cloth,  laid  upon 
each  other,  as  we  have  already  described  in  our  general  remarks  upon 
bandages,  etc.,  is  occasionally  useful. 

Having  made  these  preparations,  we  proceed  to  flex  the  leg  to  a 
right  angle  with  the  thigh,  and  by  the  hands  make  extension  and 
counter-extension  as  much  as  the  patient  will  bear,  or  as  much  as  may 
be  necessary  to  restore  the  fragments  to  place,  in  case  this  restoration 
is  found  to  be  practicable.  If  the  fracture  is  compound,  and  the  point 
of  bone  protrudes  through  the  skin,  it  is  often  difficult  to  replace  it. 
That  is,  we  are  unable  to  overcome  the  action  of  the  muscles  sufficiently 
to  make  the  limb  of  its  natural  length,  and  for  this  reason,  mainly,  we 
are  unable  to  get  the  point  of  bone  beneath  the  skin.  If  we  cannot 
then  "set"  the  bone,  or  bring  the  ends  into  apposition,  and  this  will 
be  the  fact  pretty  often,  we  still  have  no  apology  generally  for  leaving 
the  bone  outside  of  the  skin.  First,  an  attempt  must  be  made  to 
accomplish  this  reduction  by  pulling  aside  the  skin  with  the  fingers, 
or  with  a  blunt  hook.  This  simple  procedure  has  often  succeeded 
with  me  in  a  moment,  when  others  have  been  trjMug  in  vain  to  accom- 
plish the  same  end  by  pulling  upon  the  limb.  If  this  fails,  then  the 
skin  should  be  cut  sufficiently  to  allow  the  bone  to  retire,  or  if  the 
point  is  sharp,  and  especially  if  it  is  stripped  of  its  periosteum,  it  may 
be  sawn  or  cut  off.  Resecting  thus  the  end  of  an  oblique  fragment 
does  not  generally  affect  in  any  degree  the  length  of  the  limb,  or  inter- 
fere with  a  prompt  and  perfect  cure,  but,  on  the  contrary,  it  often  is 
advantageous  in  every  point  of  view. 

We  are  now  prepared  to  apply  the  splints.  Before,  however,  con- 
sidering the  character  and  form  of  the  splints  to  l)e  applied,  it  seems 
proper  to  call  attention  again  to  the  danger  of  ligation  of  the  limb 
from  the  tightness  of  the  bandages,  and  especially  from  the  use  of  a 
bandage  or  roller  placed  beneatli  the  splints  and  directly  against  the 
skin. 

The  larger  size  and  irregular  form  of  the  bones  of  the  leg,  the  small 
amount  of  muscular  tissue  covering  them,  especially  near  the  articula- 
tions, the  severity  of  the  injuries  to  which  they  are  liable,  with  their 
remoteness  from  the  centre  of  circulation — these  circumstances  alto- 
gether, render  them  exceedingly  exposed  to  injury  from  the  too  great 
or  unequal  pressure  of  splints  or  of  bandages ;  and  it  has  often  occurred 
to  myself,  as  it  has  to  Dr.  Norris,  whose  remarks  upon  this  point  we 
have  already  quoted,  to  find  the  skin  vesicated,  or  even  ulcerated  and 
sloughing,  when  the  patients  are  first  admitted  to  the  hospital ;  a  con- 
dition which,  in  nine  cases  out  of  ten,  is  due  to  the  maladjustment  of 
the  splints,  or  to  the  tightness  of  the  bandages. 

If  bandages  are  used  under  the  splints,  and  next  to  the  skin,  they 
most  be  applied  very  moderately  tight,  and  loosened  or  cut  as  the 
swelling  augments;  and,  from  the  first  day  of  treatment  to  the  last, 
the  surgeon  must  be  careful  to  loosen  or  tighten  the  dressings  when 
the  swelling  increases  or  subsides,  just  as  the  prudent  boatman  trims 
his  sails  to  the  rising  and  falling  breeze. 

Dr.  Krackowitzer  presented  to  the  New  York  Pathological  Society, 
Jane  10,  1863,  a  leg  which  he  had  amputated  for  gangrene  OQCA&\Q\i^ 
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by  tight  bandages.     A  boy,  five  years  old,  sustained  ftn  injuir  of  tlie 

ankle-joint,  which  his  medical  attendant  pronounced  a  fracture  of  the 
fibula,  and  for  which  he  ajiplied  only  a  tight  bandage.  The  child 
suffered  a  good  deal  after  the  bandage  wns  applied^  and  the  following 
morning  the  toes  were  blue,  but  the  doctor  paid  no  attention  to  this 
circunistance.  The  pain  subsided  on  the  third  day,  and  on  the  fourth 
the  bandages  were  removed,  and  the  limb  found  to  i)e  gangrenoui*. 

The  £«pecimen  showed  that  the  fibula  was  not  broken,  but  that  ihei^ 
wan  a  fissure  or  crack  in  the  lower  part  of  the  shaft  of  the  tibia.* 

The  following  case,  which  ha^  been  communicated  to  me  by  Dr. 
Fuller,  of  Wyoming,  N,  Y.,  with  permission  to  make  such  use  of  it 
as  I  choose,  is  sufficiently  pertinent  for  the  instruction  of  others,  aod 
deserves  a  public  record  ; 

A  man,  ret.  71,  fell  from  a  tree,  striking  upon  his  foot,  August  27, 
1855,  producing  a  backward  dislocation  of  both  the  tibia  and  fibula 
upon  the  os  calcis,  and  alst>  a  fracture  of  both  bones  of  the  leg  a  few 
inches  above  the  ankle. 

An  empiric  took  charge  of  this  unfortunate  man,  and  immediately 
applied  latcnU  splints  an<l  a  firm  roller  from  the  toc»s  to  the  knee. 
Notwithstanding  the  remonstrances  and  prayei's  of  the  patient  to  have 
the  bandage  loosened,  it  was  kept  on  until  the  ninth  day,  when  the 
doctor  cut  the  bandage  upon  the  top  of  tlie  toot,  and  it  was  found 
vesictited.  Ignorant,  however,  as  to  the  cause  of  this  vesication,  and 
af  the  danger  whif*h  it  threateuctl,  he  omitted  to  loosen  the  remainder 
bf  the  bandages,  and  the  limb  wiis  left  in  this  condition  until  the 
twenty-third  day,  when  Dr.  Fuller  being  called,  and  having  removed 
all  the  di*essiugs,  found  the  integuments  covering  the  whole  foot  dead 
and  dried  down  to  tlie  bones.  The  dislocations  had  not  been  rwlueed* 
Soon  after  this  the  lind>  became  tcdcmatous,  and  on  the  27tii  of  October 
the  leg  w^as  ampntatal  by  Dr.  Barrett,  of  Le  Roy,  from  which  time 
the  patient  recovered  rapidly. 

The  fmgnients  Iwing  adjusted,  two  lateral  splints  of  leather,  lou^^ 
enough  to  extend  from  near  the  knee-joint  to  the  metatarso-pha]ang«^^| 
articulations,  and  wide  enough  to  nearly  encircle  the  limb,  ai'e  moulded* 
to  the  limb  on  exich  side,  and  sccurtMl  in  place  by  successive  turns  of 
the  roller.     When  the  skin  is  delifjate  or  tender,  these  should  be  un- 
derlaid with  a  thin  sheet  of  cotton  wadding  or  of  jxitent  lint*     A  soft 
woollen  cloth  may  answer  the  purpose  ecjually  well.     A  rack  is  then 
placed  over  tfic  limb,  such  xs  witl  be  seen  figured  for  the  susfienaioo 
of  the  limb  when  dressed  with  plaster  of  Paris,  and  from  this  the  leg 
is  suspended.     The  olyccts  to  be  attained  by  the  suspi^nsion  arc  thn:c- 
fold  :  first,  to  avoid  the  danger  of  pressure  upon  the  heel,  and  conse- 

S[uent  ulceration;  second,  to  prevent  that  driving  down  uf  the  upper 
ragment  upon  the  lower  whieh  constantly  ensues  when  the  foot  rests 
upon  the  bc*i  or  in  a  box  which  is  immovable  j  thirtl,  to  obviali! 
movement  of  the  fragments  upon  each  other  when  the  patient  sit^  up 
or  lies  down  iit  bed,  Tliis  movement,  1  observe,  is  peculiar.  It  is  not 
simply  a  motion  of  the  fragmenti;  upon  each  other,  as  upon  a  pivot  at 
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the  point  of  fracture,  which  motion  seldom  interferes  materially  with 
consolidation,  but  it  is  a  rising  and  falling  of  the  upper  fragment,  or 
a  motion  to  and  from  of  the  fragments,  and  also  a  riding  motion ; 
either  of  which  latter  movements  necessarily  delays  or  defeats  bony 
union.  It  is  because  these  motions  are  generally  permitted  to  occur  in 
the  usual  modes  of  dressing  these  fractures,  more  than  for  any  other 
reasons,  that  union  is  so  often  delayed  in  the  case  of  these  bones.  In 
my  own  practice,  when  this  plan  of  suspension  is  enforced,  delay  seldom 
occurs,  but  nothing  is  more  common  than  for  me  to  meet  with  it  when 
other  surgeons  have  had  charge  of  the  limb,  and  the  suspension  has 
been  omitted. 

In  suspending  the  limb,  it  is  only  necessary  that  the  leg  should  float 
clear  of  the  bed  ;  and  I  think  it  worth  while  to  say  that  when  leather 
is  used  for  splints,  a  broad  oval  piece  of  leather  or  of  some  other  firm 
material  should  receive  the  limb  in  suspension,  rather  than  pieces  of 
bandage,  which  soon  become  cords,  and  press  unequally.  To  the  sides 
of  these  oval  pieces  bands  are  attached,  and  their  ends  tied  over  the 
top  of  the  rack.  One  must  be  placed  under  the  knee  and  one  under 
the  ankle. 

If  the  fracture  is  above  the  middle  of  the  leg,  complete  quietude  of 
the  fragments  can  only  be  obtained  by  carrying  the  splints  and  the 
bandages  above  the  knee. 

I  have  already,  in  my  remarks  on  the  treatment  of  fractures  in 
general,  declared  my  acceptance  of  the  so-called  "  immovable  appa- 
ratus" in  the  treatment  of  certain  fractures  of  the  l€^  below  the  knee, 
and  especially  of  the  plaster  of  Paris  dressings.  In  hospital  practice, 
where  these  dressings  can  be  applied  by  experts,  and  where  the  limb 
can  be  watched  daily  and  hourly,  most  or  all  of  the  dangers  incident 
to  this  form  of  dressing  may  be  avoided  ;  but  even  here  I  have  occa- 
sionally seen,  from  a  little  too  much  delay  in  opening  the  dressings, 
serious  trouble  ensue.  Its  most  devoted  advocates,  Seutin,  Velpeau, 
and  others,  have  never  denied  the  necessity  of  caution  in  its  use.  To- 
day I  hear  of  a  surgeon  in  a  neighl)oring  State  who  has  been  prose- 
cuted for  damages  in  consequence  of  the  death  of  the  limb,  caused,  as 
is  alleged,  by  this  form  of  dressing.  On  the  other  hand,  when  applied 
judiciously,  even  immediately  after  the  receipt  of  the  injury,  and 
when  carefully  watche<l  and  opened  freely  on  the  first  notice  of  danger, 
it  has,  in  my  wards,  and  in  the  hands  of  my  excellent  house  surgeons, 
often  served  its  purpose  more  completely  than  any  other  ap|)aratus  or 
splints  I  have  ever  seen  employed.  It  has  steadied  and  supported  all 
parts  of  the  limb  more  completely,  and  permitted  it  to  be  handled 
more  freely,  than  anything  else  could  do.  In  simple  fractures  patients 
have  been  permitted  to  walk  about  upon  crutches  after  the  third  or 
fourth  day,  and  generally  no  harm  has  resulted.  In  one  case,  how- 
ever, I  believe  this  liberty  caused  a  serious  delay  in  the  union ;  and  in 
another  an  abscess  resulted,  which  would  have  been  avoided  if  he  had 
remained  in  bed. 

But  it  is  in  the  management  of  compound  ft-actures  of  the  leg  that 
I  have  of  late  seen  the  greatest  advantage  in  this  mode  of  dressing ; 
and  it  was  in  precisely  these  cases  that  I  formerly  believed  the  immovOj- 
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ble  apparatus  most  objectionable.  I  do  not  wish  to  retract  am^tbing 
I  liave  heretofore  saitl  as  to  its-  daa^ers^  but  I  have  not  until  lately 
fully  appreciated  to  what  a  degree  these  dangers  might  be  ovcrcuine  Ijv 
skill  ai)ti  attention. 

The  following  careful  de.soriptlon  of  the  proper  ra<xle  of  applying 
plaster  of  Paris  bandages  in  fractures  of  the  leg  has  iK'en  ptx^partnl  at 
my  request  by  Dr.  S.  B*  St.  John,  late  hou.se  surgeon  to  Belle vue 
Hospital.  His  large  experience  and  his  habits  of  acxjurate  observatiotj 
render  his  statements  |)eculiarly  trustworthy. 

''The  materials  necessary  are,  blanket,  rjr  cotton  %vadding,  blanket 
being  preferable,  and  plaster  of  Paris  bau<lage>^,  which  are  prepared  by 
rubbing  dry  plaster  into  the  meshes  of  a  bandage  of  coarse  texture, 
and  rolling  it  up  so  as  to  make  it  convenient  of  application,     (These 
may  l>e  kept  ready  for  use  in  tin  cans.)   The  bones  having  l)cen  placed 
in  position,  the  leg  is  plaee<l  upon  the  blanket,  which  is  cut  and  folded 
neatly  aroiind  it,  and  secured  by  a  few^  pins.     The  blanket  should  ex* 
tend  from  tlie  base  of  the  toes  to  tlie  knee,  or  in  ease  of  traeture  alwjvc 
the  middle,  or  of  conipi»und  fracture  at  any  |K»int,  a  few*  inehe:^  alw^ve 
the  knee*      The   plaster   bandages  shouUl   tlien   \ye  immerse<l    in   licjt 
water,  to  which  a  little  salt  has   been  addetl  to  hasten  the  seiting,  and 
while  in  the  water  tliey  may  be  gently  kneaded  to  in*fure  moistening 
of  every  part.     In  about  three  minutas,  or  when  bubbles  of  air  cMaw? 
to  rise  frorn  them,  they  will  be  ready  for  use,  and  should  be  taken  i»ut 
as  they  are  wanted,  and  gently  S(pieezed  to  get  rid  i.>f  superfluous 
w^ater.     Tliey  are  then  to  be  applied  after  tlie  fashion  of  an  ordinary 
bandage,  over  the  Uanket^  with  just  sufficient  tirmnes.s   to  insure  a 
complete  lit.     If,  at  any  revolution  of  the  bandage^  the  phistcr  i^  seen 
to  be  dry,  it  should  be  moistened  by  dipping  the  hand  in  water  and 
rubbing  it  over  the  dry  surface.     Extra  turns  of  the  banthigc  should 
be  taken  at  the  [daces  where  it  is  necessary  to  secure  extra  strcngtij  tu 
the  s[)!int.     Three  or  tour  l^amlages  (six  yanls  long)  are  ustially  suffi- 
cient to  make  a  firm  splint.     The  splirit  will  usually  lie  sutiiciently 
pliable  juHt  after  its  application  to  allow  of  reetiticarion  of  any  fauhy 
position  which  may  have  oecurreil  during  it»  application.     It  shfadd 
then  be  kei>t  in  shaiw?  by  the  pre-ssure  of  the  hands  until  it  hanlens, 
which  will  he  m  from  ten  to  thirty  tuinutcs,  according  to  the  fresh ih5* 
of  the  plaster  and  texture  of  the  bandages  used.     If,  for  any  n?4ison, 
it  is  desirable  to  cut  the  splint  so  as  to  admit  of  its  removal,  or  to  cut 
a  tenestra  through  which  to  observe  any  part,  this  may  best  be  done 
before  the  plaster  becrcmies  perfectly  dry,  say  in  from  two  to  five  hours 
afler  its  application,  depending  upon  the  quality  and  freshness  of  the 
plaster.     It  will  then  cut  like  hard  chet^e,  and  a  stout  sharp  knife 
should  be  used.    In  splitting  a  splint  anteriorly,  it  is  txinveuient  at  the 
game  tiuie  to  take  out  a  pie(?e  al>out  an  inch  wide,  by  making  two 
parallel  cuts  one  incli  apart,  one  on  either  side  of  the  median  line,  ex- 
tending nearly  tlirough  to  the  blanket,  and  then  by  raising  the  strip  nt 
the  u|)pcr  edge,  and  cutting  on  either  side  alternately,  the  section  niny 
be  completed,  and  tlje  central  slip  removed  without  danger  of  cutl'     ~ 
through  the  blanket  and   wounding  the  patient.     The  blanket  i 
then  be  cut  with  scis.sors  and  the  splint  sprung  off  tii  i?xamitse  the  limb, 
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if  necessary.  When  replaced,  a  bandage  should  be  applied  over  it. 
If  it  should  be  necessary  to  cut  a  splint  which  has  already  become 
dry,  and  cuts  with  great  difficulty,  it  may  be  softened  with  hot  water, 
applied  by  a  sponge  in  the  track  of  the  proposed  section  for  ten  or 
fifteen  minutes. 

"  If  it  is  necessary  to  cut  such  a  large  fenestra  that  only  a  small  strip 
of  the  splint  would  be  left  connecting  its  upper  and  lower  portions,  it 
is  better  to  adopt  a  different  plan  of  application.  For  this  it  is  neces- 
sary to  have  a  solution  of  plaster  of  Paris  in  water  of  the  consistency 
of  cream.  A  piece  of  blanket  is  then  cut  long  enough  to  reach  from 
the  toes  to  the  top  of  the  proposed  splint,  and  about  fifteen  inches  wide. 
This^  is  to  be  thoroughly  soaked  in  the  solution,  and  folded  several, 
times  so  as  to  be  about  two  or  three  inches  wide  when  folded.  This  is 
to  be  applied  along  that  part  of  the  limb  which  it  is  not  necessary  to 
keep  under  observation  (if  convenient,  along  its  posterior  aspect),  and 
it  is  then  to  be  secured  in  position  by  circular  turns  of  the  plaster 
bandage  above  and  below  the  portion  to  be  left  exposed.  Whenever  a 
plaster  apparatus  extends  above  the  knee,  and  it  is  proposed  to  sling 
the  leg  from  a  cradle,  the  leg  should  be  flexed  slightly  upon  the  thigh, 
so  that  it  may  be  swung  horizontally.  Any  portion  of  a  plaster  splint 
exposed  to  the  moisture  of  discharges  or  of  water  used  in  dressing, 
should  be  carefully  protected  by  oil  silk  and  cotton  wadding. 

"  In  cases  where  not  much  swelling  is  anticipated,  blanket  is  prefer- 
able to  cotton  wadding,  as  an  elastic  medium  between  the  splint  and 
skin,  because  it  is  of  more  even  thickness  and  retains  its  place  better 
when  the  splint  is  removed,  but  cotton  answers  better  when  much 
swelling  is  anticipated,  as  being  more  elastic." 

The  accompanying  illustration  has  also  been  made  for  me  by  Dr. 
St.  John,  and  furnishes  a  faithful  picture  of  one  of  the  many  similar 
cases  which  have  been  under  treatment  by  this  method  at  Bellevue 
Hospital. 

Fio.  223. 


Plaster  of  Paris  dressing,  and  suspension. 

Dr.  George  A.  Van  Wagenen,  while  acting  as  house  surgeon  at 
Bellevue,  devised  a  most  ingenious,  simple,  and  effective  apparatus 
for  suspending  the  limb,  which  will  be  found  illustrated  in  the  ac- 
companying woodcut. 

"  It  consists  of  an  elbow  T  of  wood  projecting  over  the  foot  of  the 
bed,  from  which  the  leg  is  suspended  by  two  pieces  of  rubber  tahu3L%\ 
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one  above  the  ankle,  the  other  just  below  the  knee.  The  tubes  bavt 
eomrnon  grooved  iron  pulleys  or  wheels  at  each  end:  those  aljove» 
rolling  on  a  lame  iron  wire  to  allow  motion  toward  the  head  or  foot  of 
the  bed;  thoi^e  below,  at  ri^lit  angles  to  the  othei-s,  holding  the  riiig^ 
of  rope  in  which  the  leg  rotates; — this  last  toeing  tar  the  most  ini|i*>rt- 
ant,  allowing  patient  to  turn  on  eHker  side^  Motion  on  these  rollene  is 
accomplished  with  so  it  tile  reswfancc  that  there  Is  no  pain, 

"The  upright  of  the  elbow  to  go  at  the  foot  of  the  IjCil  should  be 
long  enongh  to  rest  on  the  floor,  or  any  convenient  post  of  the  iR^dt^tnu), 
and  [)n)jer*t  alx)ut  two  feet  above  tlie  level  of  the  mattress, — the  hc»ri^ 
sstvntal  }>ie<^e  long  enough  to  reach  nearly  to  the  knee ;  pine  |  l>y  2  inrhf^ 
.is  heavy  enough.  The  angle  made  by  these  pieces  is  bnicfMJ^  anti  n 
strap  ot'  hoijp-iron  outside  makes  it  very  stnuig.  lu  the  horizmilid 
piece  two  slot8  are  cut  wnde  enough  to  allow  the  iron  pulleys*  to  jwt^ 
through^  and  of  guflficieut  length  to  alUiw  the  patient  to  draw  hiiuijielf 
up  and  down  in  bed,  A  |  inch  ii-on  wire  pftsses  the  whole  lenjgth  of 
this  piece  above  the  slots,  stead ii^l  by  small  staplesj.  so  that  it  may  be 
witiulrawn,  < >n  this  the  upper  pulleys  run.  The  w*ire  shields  r— "i 
above  these  slots  are  to  prevent  the  bed-clothes  fi*oni  resting  upon  the 
rollers. 

"The  pidleyg  or  whec^ls  are  fastened  in  the  rubber  tulies  by  msikiog 
a  few  turns  of  copper  wire  around  the  iron  screw  of  the  jmlley.  This 
is  pu^^hed  into  the  tiiV»e  and  bound  outside  with  fine  wire. 


Fia.  224. 


Vftii  Wiig«tieD's  stiipenaion  uppftrmiua* 

**  Rings  of  ro|)e  large  enough  to  pass  over  the  fixit  arc  then  pnl 
through  the  lower  pulleys.  If  these  rings  open,  or  the  toot  is  slinpcd 
out  oftheiu,  the  leg  is  taken  down  without  any  of  the  appamtus  al-jout 
it,  and  the  large  wire  may  Ix*  with4lrawn  and  the  leg  lowered,  wttli  the 
pulleys  and  rings  still  attached.'' ' 

Tlicre  are  a  tew  cases  in  which  a  very  mncli  better  positron  of  the 
fragments  can  be  secured  by  placing  the  patient  under  the  intlueocx^  tif 


&  Viin  Wftgenen,  Med.  Record,  April  1,  187d. 
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an  antesthetic,  and  by  applying  the  dressing  during  complete  ansesthe- 
sia.  But  the  surgeon  needs  to  be  warned  of  two  things  in  this  connec- 
tion :  first,  that  just  as  much  harm  can  be  done  to  the  soft  parte  by 
violent  wrenching  and  pushing  when  he  is  insensible  as  when  he  is 
fully  conscious;  second,  that  while  the  patient  is  passing  under  the 
influence  of  an  anaesthetic  he  is  liable  to  violent  muscular  spasms, 
which  may  do  serious  injury. 

In  such  few  cases  as  demand  or  warrant  a  resort  to  permanent  exten- 
sion and  counter-extension,  a  double-inclined  plane  furnishes  a  conve- 
nient mode  for  ite  accomplishment;  but  it  is  only  occasionally  that,  in 
fractures  of  the  leg,  permanent  extension  and  counter-extension  can  be 
employed ;  an  assertion  which,  however  much  it  may  excite  surprise, 
experience  will  prove  true.  If  the  fracture  is  near  the  middle  of  the 
leg,  quite  remote  from  the  points  upon  which  the  appliances  for  exten- 
sion, etc.,  are  to  l)e  made  fast,  and  the  inflammation  is  moderate,  some- 
thing may  l>e  done  in  this  way;  but  when  the  point  of  fracture  ap- 
proaches the  ankle-joint,  as  it  actually  does  in  a  great  majority  of  cases, 
a  gaiter,  made  of  any  material  whatever,  if  it  has  suflicient  firmness  to 
overcome  completely  the  action  of  the  muscles,  will  inevitably  cause 
congestion  and  swelling,  accompanied  sooner  or  later  with  great  pain 
and  with  ulcerations,  and  simply  because  the  extension  is  made  directly 
upon  parte  already  tender  and  inflamed'from  the  accident  itself;  and 
when  we  add  to  this  complete  and  violent  ligation  of  the  limb  near  the 
seat  of  fracture,  a  similar  ligation  of  the  limb  just  below  the  knee,  for 
the  purpose  of  making  counter-extension,  as  is  done  in  what  is  known 
among  American  surgeons  as  "Hutchinson's  splint,"*  we  are  prepared 


Fio.  225. 


James  Hutchinson's  splint,  for  extension,  etc.,  in  fractures  of  the  leg.    (From  Gibson.) 

to  understand  how  the  worst  consequences  may  ensue.  I  have  once 
seen,  when  this  abominable  apparatus  had  been  used,  a  complete  ring 
of  ulceration  below  the  knee,  and  another  as  complete  around  the  foot 
and  ankle.  The  limb  was  twice  girdled,  and  yet  the  surgeon  thought 
he  was  performing  a  duty  for  the  omission  of  which  he  would  scarcely 
have  b€«n  regarded  as  excusable. 

*  ElcmenU  of  Surgery,  by  John  Syng  Dorsey,  vol.  i,  p.  181.    Philadelphia^  IftV^. 
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Jar  vis's  adjuster,  a  still  more  misoliievous,  ina^^much  as  it  is  a  tnort 
powerful  instrunient,  operatiiijr  iu  a  similar  mauner,  has  Ik»cii  pniduc- 
tive  of  like  cousefjuenees;  but  Jarvi8\s  adjuster  h  liable  to  the  ad<)i- 
tit>rial  objection  tliat  by  its  great  weight  it  dragj*  off  the  Hmb,  titmtng 
the  toes  outwards,  an  objection  which  no  care  or  diligence  can  generally 
overcome. 

1  fxiuld  wish  that  neither  of  thei=ie  appliances  would  ever  again  bp 
imprei=!sed  into  the  service  of  broken  legs. 

Neill^  of  Philadelphia,  and  others  have  sought  to  overcome  ^meof 
the  difficulties  in  the  way  of  making  extension  in  fractures  of  the  lep, 


.3c; 


iv 


Jobn  Kotll's  appttralus  for  frsctureB  of  itie  leg  r^qairUig  exteoaloa  aod  countAr-exUiiftiofiu 

by  substituting  adhesive  plaster  for  the  usual  extending  or  oounter- 
extendintr  band^. 

Says  Ih\  Xeill :  **  For  simjile  fractures  of  both  bones  of  the  leg,  at- 
tended with  shortening  and  deformity  not  easily  overcome,  the  limb 
should  l>c  (dacxKl  In  a  long  fracture- box  with  sides  extending  as  high 
as  tlie  middle  fif  the  thigh,  and  a  pillow  should  be  used  for  coniprfspt*. 

**  The  cm  niter-extension  is  made  by  strips  of  adhesive  plaster,  one 
inch  and  a  1ml f  in  breadth,  secunxl  on  eacli  side  of  the  leg  below  the 

Flo.  227. 


/(ii 


John  Ndirs  Apparatus  fbr  oompound  frocturet  ^J^(  the:  ]t*g. 

knee,  and  above  the  seat  of  fracture  by  narrower  strips  of  plaster 
applied  circularly.  The  end  of  the  counter-extending  strips  may  then 
be  sa^ured  to  holes  in  the  u|>|)er  end  of  the  sid<?s  of  the  fmeture-box, 
by  which  the  line  of  (he  vounicr-exlamon  U  rendertd  nearfi/  paraltd 
mih  the  limb. 

**  The  extension  is  also  to  be  made  by  adhesive  strips,  in  a  mode 
which  is  now  well  known  and  understood.  The  ends  of  the  extejlding 
tiands  may  be  fastened  to  the  foot-board  of  the  box."* 


>  PbilAdetphia  Med.  £zam.,  vol.  xi»  p,  a80|  1855. 
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tares  of  the  le^,      j 
roomej  as  is  well     / 


Dr,  Neill  further  remarks  :   **  lu   oomponiirl   fractures 
shortening  and  dofurniity  art;  often  diifii'ult  to  overt 
known  to  experienced  ?iurc;ei>ns.     In  sueh  cnsi^  we  may  wish  to  drei^s 
the  wounded  s^oft   jwirt8,  and,  at  the  siinie  time,  maintain  a  certain 

■  amount  of  extension  ant!  con nter-ex tension. 
**This  can  be  readily  aceompliiihed  by  having  tJie  sides  of  the  frac- 
ture-box sawed  in  two  parts  at  the  knee,  so  that  the  sideB  of  the  box 
above  the  knei*,  from  the  upper  ends  of  whieh  the  eonnter-extennion  is 
made,  need  not  Ih^  disturlved  during  the  dre<Hing,  while  that  portion  of 

•  the  side  of  the  box  corn^spimding  to  the  leg  may  Ik*  opener!  at  pleasure, 
without  diminishing  the  tension  of  the  extending  or  <x»unter-ex tending 
bands*" 
^        In  eom pound  fractures  of  the  k*g,  Dr.  Gilbert  rt^eom mends  a  modi- 


Fio.  228. 


GUherC^B  box  for  riHn|>oua4  fracturi**  of  th«  leg. 
1,  The  tonr  counter^xtendtng  adhcftiTc  ttriim,  »»  if  euclrdinf!  the  Icnee  and  u]ip«r  pun  of  l^g, 
'  %  The  Iwn  cx.tcudliig  ndhwlTf!  ftripn  croi^lng  a1  thf  bottom  uf  tht*  foot,  ready  totw  sfupliHl  to  ibc^ 
foot.    9w  Touroiquei. 


IB  omitted,  and  a  block  for  tlie  reeention  of  the  fmme  of  the  totirniquet 
is  substituttnL  Eacli  side  of  the  box  insists  of  three  separate  seg- 
ments. Of  these  the  upper  and  lower  are  prnianently  screwed  to  the 
bottom-board,  and  the  cent  ml  one  is  attached  by  hinges.  By  thiB 
arrangement  tliere  is  full  access  to  the  wound,  which  may  be  dressed 
from  day  to  day  without  disturbing  the  extensitm  and  connter-exten- 
sion,  maintained  by  the  permanently  attached  upper  and  lower  seg- 
ments. 

The   following  woodcuts  are  intendeil   to  illustrate   an   apparatus 
.invented  by  R.  O.  Cmndall,  for  the  purpu^e  of  making  pernmneut 

Fia.  22». 


i  of  CraDdalJ's  upparatu^,  nprtllcd  to  iho  Umb;  ihowing  adhi'iiiTe  j}lut«r  couDterH»3tteDding 
bttucb  and  gtilt«r  for  extoiijloo^  ct«« 
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extension.  The  extension  is  represented  as  being  made  by  a  gaiter,  but 
Dr.  Crandall  leaves  it  to  the  choice  of  the  surgeon  whether  he  shall 
employ  the  gaiter  or  adhesive  strips.^ 

Without  intending  to  deny  to  these  contrivances  for  permanent  ex- 
tension much  ingenuity  and  considerable  practical  value^  I  am  far  fiom 


Fig.  230. 


Crandairs  apparatus  complete.    The  counter-extendiug  straps  are  passed  orer  a  block  of  woodiup* 
ported  above  tbe  knee,  to  prevent  tbeir  pressure  upon  the  aides  of  the  knee. 

conceding  that  they  will  be  found  capable  of  overcoming  the  actioD  of 
the  muscjfes  where  the  ends  of  the  fragments  do  not  support  each  othe. 
Their  mode  of  action  is  such  that  they  can  scarcely  do  more  than  to 
steady  the  limb,  and  if  they  operate  upon  the  fragments  at  all  in  the 

Fig.  231. 


Posterior  view  of  tbe  lower  portion  of  Crandall's  apparatus. 


direction  of  their  axes,  it  must  be  only  in  the  most  inconsiderable  de- 
gree.    The  adhesive  plasters  are  substituted  for  the  circular  knee-bands 
and  the  gaiters,  with  a  view  to  avoid  ligation;  but  in  order  to  do  this 
they  must  not  encircle  the  limb,  but  only  be  laid  parallel  to  its  long  axis. 
The  leg  of  an  adult,  or  that  portion  to  which  the  adhesive  plasters  can 
be  applied,  supposing  the  fracture  to  be  exactly  at  the  centre,  may  be 
sixteen  inches,  that  is,  eight  inches  for  extension  and  eight  for  counter- 
extension  ;  but  when  we  employ  the  same  means  for  extension  in  frac- 
tures of  the  thigh,  we  find  it  necessary  to  apply  the  strips  over  the 
whole  of  these  sixteen  inches,  the  entire  length  of  the  leg,  or  they  will 
not  hold.     It  will  be  apparent  also  that  we  cannot  use  even  the  eight 
inches  which  we  have,  for  the  purpose  of  argument,  allowed  these 
gentlemen  in  fractures  of  the  leg.     There  must  be  at  least  a  space  of 
eight  inches  between  the  ends  of  the  two  opposing  strips  in  order  that 
they  may  operate  at  all  upon  the  fragments;  indeed,  I  do  not  believe 
that  even  then  their  influence  would  reach  beyond  the  skin  to  which 


»  Crandall,  Phil.  Mod.  Joiirn..  vol   iv,  p   103,  Jan.  1856;  also  Transac.  of  Hed. 
Assoc,  of  Southern  and  Central  Now  York,  1855,  pp.  81,  82. 
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Bf  were  directly  applied ;  but  if  a  space  of  eight  inches  is  left,  only 
nr  remain  for  the  strips  at  either  end;  and  this  is  an  amount  of  surface 
holly  insufficient  for  our  purpose.     What,  then,  shall  we  do  when  the 
actnre  is  near  one  of  the  extremities  of  the  bone?     These  gentlemen 
eem  to  have  forgotten,  moreover,  that  the  whole  leg  is  tender,  and  that 
be  skin  easily  vesicates.     In  short,  they  have  not  seen  the  many  points 
af  difference  between  the  application  of  these  means  in  fractures  of  the 
thigh  and  leg,  and  which,  while  they  allow  us  to  accomplish  all  that 
we  could  desire  with  the  one,  are  of  little  or  no  use  in  the  other.     We 
shall  then  always  come  to  the  same  conclusion ;  whatever  means  we  may 
employ  to  make  permanent  extension  in  fractures  of  the  leg,  we  must 
either  fail  to  accomplish  all  that  we  desire,  or  incur  the  hazards  incident 
to  complete  and  firm  ligation  of  the  limb;  and  if  the  preference  is 
given  to  any  form  of  apparatus  to  accomplish  these  ends,  it  must  be  to 
some  form  of  the  double-inclined  plane,  by  which  we  may  at  least  avoid 
ligation  in  the  upper  part  of  the  limb,  the  counter-extension  being  made 
against  the  under  surface  of  the  thigh  while  it  is  resting  upon  the  thigh- 
piece;  or  to  one  of  the  long  straight  thigh-splints,  which  will  enable 
ns  to  make  the  counter-extension  from  the  thigh  and  perineum. 

If  a  double-inclined  plane  is  used,  I  prefer  either  a  plain  apparatus, 
such  as  we  have  already  described  as  in  use  for  fractures  of  the  thigh, 
constructed  of  boards,  joined  together  by  hinges  opposite  the  knee,  and 
with  an  upright  footboard^  upon  which  a  carefully  arranged  and  thick 
cushion  has  been  placed,  or  the  more  elegant  double-inclined  plane  of 
Liiston. 

In  using  Liston's  apparatus,  it  must  not  Ixj  inferred  that  the  knee  is 
always  to  l>e  bent.  The  apparatus  is  designed  to  be  used  occasionally 
*s  a  straight  splint;  and  there  will  be  found  many  cases  of  fractures  of 
^he  legs  in  which  the  straight  position  will  be  niost  suitable:  this  is 
specially  true  of  such  fractures  as,  occurring  just  below  the  knee-joint, 
*^ave  the  line  of  fracture  directed  obliquely  downwanls  and  forwards. 
^ut  there  are  many  compound  fractures  which  demand  the  same  ex- 

Fio.  232. 


Liston's  double-inclined  plane ;  applied  tu  the  log  in  a  case  of  compound  fracture.    (From  Mill< 

tended  position;  and  in  nearly  all  ctises  where  this  form  of  appan 
is  used  as  a  double-inclined  plane,  the  lower  end  of  the  splint  sIk 
be  elevated  so  that  the  heel  shall  not  be  much  below  the  level  of 
knee. 

Bauer's  wire  splints,  used  also  for  side-splints,  when  they  are  fo 
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to  fit  the  limb  aceiirately,  possess  some  advantao;es  whi<?h  must  re«j<>m* 
mend  them  to  the  attention  oi'  surgeons;  but  neither  the^e  gjilints  nor 
any  others,  however  accurately  fitted,  ought  to  be  applit^  iiireetly  lo 


Fi«v.  2as. 


1 


Loui4 11au9r'»  wl«  »pllDU  far  iJae  log»* 

the  naked  ^kiii.     They  require  always  the  interposition  of  n  well- 
padded  lining. 

Boxes  iire  rarely  useful  exeept  in  eertain  compiund  fractures.  They 
are  heavy  and  awkward  machines^  which  prevent  the  patient  from 
inovino;  readily  in  bed  ;  or  which,  being  fixed,  if  lie  d«|e^  move^  allow 
the  upper  fragment  only  to  descend,  or  to  move  upon  the  lower  as  t 

Fro,  254, 


Swing  box  or  "  cr»dk.'*    (From  SltayJ 


fixed  p<i»nt.  If  used  at  all,  they  ought  generally  to  be  BU»|)ende(ly  or 
made  to  move  on  a  suspiided  railway*  liut,  however,  they  are  ar- 
rangc<l,  the  limb  is  a  great  [larf  of  the  time  eoneealeil  from  mght,  awl 
tlie  surgeon  h  prevented  frou)  making  nm  of  such  means  to  rectify 


^  Btiuttr,  Buiftilo  Medical  Journil,  April,  IS&T,  vol.  zii. 
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levmtions  in  the  line  of  the  bone  as  he  would  probably  have  otherwise 
employed. 

The  swing  invented  by  Jumes  Salter,  of  L^^^ndon,  h  eon.^trnetcd  80 
as  to  allow  not  only  a  lateral  motion,  but  liLso  a  more  eomplete  motion 
iu  the  direetion  of  the  axis  of  the  limb,  by  which  the  danger  of  push- 


Sftlt«f*«  enidle,,    (Ftom  FergnMon.) 


mg  the  fragments  upon  each  other  is  obviated.  This  is  aeeomplished 
by  the  rolling  of  two  pulley- wheels  u\yon  a  horizontal  bar.  The  case 
in  which  the  leg  rests  may  he  made  of  metal  or  of  wood,  and  the  frame 
of  iron,  f^>r  the  .sake  of  lightness  and  strength. 

Dr,  Hod  gen,  of  St,  Loui.s,  sns|»ends  the  box  over  a  pnlley  placed 
trans vers?ely,  so  that  liy  drawing  the  rojre  to  the  right  or  to  the  left, 
the  box  may  l>e  tnrned  upon  either  &tde. 

Fracture- boxeg,  employed  in  the  treatment  of  compound  trat^tnrea 
of  the  le^,  are,  in  this  country,  sometimes  filled  with  bran;  the  bran 

ing  chisely  packed  upon  all  sides  so  as  to  support  the  limb  uniformly 
.nd  gently.     This  luetliotl  of  treating  compound  fractures  of  the  leg 
as  first  suggested  by  J.  Rliea  Bar- 
ton, of  Philadel[>hia,'  and   has  been  fio.  230. 
much  used  in  the  Pennsylvania  Hos- 
pital ;  and    latterly  it   has  been   in- 
troiluce<I  into  the  Bellevue  and  New 
York   City  Hospitals.     It   possc^sses 
the  advantage  of  affording  a  peri'eet 
protection  against  flies   in  the  sum- 
mer  season,  and    of  absorbing  the 
tnatt^r  as  it  escapes. 

In     using    the    "  bran^box,"   the 
«ides  are  fii*st  brought  up  into  posi- 
"ou  and  made  fast.     A  piec*e  of  muslin  cloth,  one  yard  in  length  by 

BArtoD,  Amer.  Journ.  of  Med.  Sci.|  vol.  jltI,  p.  SI,  &tid\cA.  xxx^ 'i^.lat'Vb* 


Frac  I  u  re-box  t  wllh  in  or  Able  atdvs. 
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half  a  yard  in  breitdth,  is  tlieri  laid  u]vm  the  box,  and  into  this  the 
bran  h  poured,  until  it  is  almut  one-fourth  full.  The  hrnn  is  then 
distributed  to  m  to  fit  the  back  of  the  lo^,  and  the  limb  is  placed  lo 

fK>sitioiK  After  whichj  additiuoal  bran  is  parked  on  either  side  f>f  the 
imb,  until  it  is  nearly  or  quite  enveIo|3ed  ;  the  woinidj^  being  first 
covercii  by  pleees  of  lint  smearefl  with  simple  cTnite.  Finally,  thtf 
upper  portion  of  the  muslin  sack  is  fastened  around  the  limb  just  above 
the  knt*e,  to  prevent  the  esa^pe  of  the  bnm. 

Whenever  any  portion  of  it  Ijeeomes  soiled  by  hlood  or  pus,  it  may 
be  dipped  out  with  a  sjwon,  aud  it^  place  supplied  with  fresh  bran. 
The  support  which  it  gives  to  the  limb  is  also  uniform  without  beinij 
at  any  time  excessive,  and  Dr*  Coat**s  states  that  the  escape  of  blooa 
in  rapid  haemorrhages  has  l>een  known  to  increase  the  bulk  of  the  bran 
suflieieHtly  to  arrest  the  lileedin^]^  by  its  accumulate<l  pressure. 

In  wliatever  |«*sition  the  leg  is  placed,  and  with  many  of  the  forms 
of  apparatus  which  we  have  enumerated,  it  will  be  found  nei*es.sarv  to 
protect  the  limb  from  the  weight  of  the  lied- 
^'**-  2^'  ciotlies   by  «some  contrivanoe  similar   in  that 

figtu*ed  in  the  accompanying  dnxwinjir;  or  by  ii 
nick  J  such  as  is  represented  for  susjx^ndifi^ 
the  leg  when  leather  splints  or  the  iunnovable 
apparatus  is  employed, 

Malg'iiigne,  who  declares  that  every  sni'gi'4>n 

Wire  T»6ic  for  friicturv  ofieg.      kuows  how  impossible  it  is,  in  an   iniineiiiie 

nmjority  of  cases,  to  overcome  the  projwlioo 

of  the  su[>erior  fragment  when  the  limb  is   plactMl  in  the   extend«*d 

position  (over  a  doui)lc-iiicline<l  ]>lane|,  and   nxIio  affirms  that   neither 

Potts  position,  nor  Dnpuytren's  modification  of  it,  will  do  much  if  any 


Fro.  238. 


Btttlgftigtie's  apparatus  for  oblique  frteturea  of  the  leg.    ( From  M»\g»\g  1 1 

l>etter,  nor,  Indeed,  that  Laugier's  plan  of  cutting  the  tendo  Acbjliui 
.possesses  in  this  respect  any  real  advantage,  concludes  at  lajst  to  rtsson 
a  new  and  I'eally  ingenious  method,  the  value  of  which,  also,  be 
claims  to  have  already  fully  demonstrated.  His  appiiratus  couHMts 
simply  of  a  steel  band  of  sufficient  size  to  encircle  thrtN?-fourths  of  the 
limb,  at  the  two  extremities  of  which  are  two  horizontal  raortiwsi 
thndigh  which  a  band  U  passed, and  which  may  be  buckled  upon  itself 
iK^hiiaL  The  centre  of  the  metallic  arch,  in  front,  is  jK*nctratc<l  witJi 
a  firm  inctallic  screw,  terminating  in  a  very  sharp  point,  and  which  is 
moved  by  a  tlat  thumb-piece. 


FRACTURES    OP    THE    TIBIA   AND    FIBULA.  601 

The  limb  being  laid  over  a  double-inclined  plane,  and  the  pads 
being  carefully  adjusted,  as  we  have  already  directed  when  speaking 
of  other  forms  of  apparatus,  and  the  limb  properly  extended,  the 
apparatus  of  Malgaigne  is  placed  over  the  limb,  with  the  sharp  point 
of  the  screw  resting  upon  the  upper  fragment,  a  few  lines  above  the 
point  of  fracture ;  and  at  the  same  moment  that  this  point  is  pressed 
firmly  down  to  the  bone,  the  fragments  being  held  together  by  an 
assistant,  the  strap  is  buckled  as  tightly  as  possible  under  the  splint. 
A  few  turns  of  the  screw  will  now  make  its  point  penetrate  more 
deeply  into  the  bone,  and  insure  the  most  complete  apposition  of  the 
broken  extremities.  "  This  is  accomplished,"  says  Malgaigne,  "  with 
very  little  pain  to  the  patient;"  and,  as  will  be  seen,  the  steel  arch 
effectually  prevents  any  ligation  of  the  limb.  I  cannot  say  that  the 
plan  receives  my  unqualified  approval ;  yet  I  have  employed  it  to 
advantage  in  som<^ cases  of  old  ununited  fractures. 

Fio.  239. 


Malgaigne's  apparatus  applied.    (From  Malgaigne.) 

Refracture  and  Resection  of  Crooked  Legs. — In  some  cases  of  extreme 
deformity  of  the  legs  consequent  upon  badly  united  fractures,  resection 
of  the  bones  has  been  practiced  with  more  or  less  success. 

The  first  ease  of  which  I  have  seen  any  mention  made,  where  the 
bones  were  actually  rese<ited,  is  reported  by  Charles  Parry,  of  Indian- 
apolis, Ind.  A  young  man,  set.  16,  having  broken  his  leg  near  its 
middle,  the  fragments  united,  from  some  cause,  nearly  at  right  angles 
with  each  other.  Some  years  afterwards,  on  the  15th  day  of  January, 
1838,  Dr.  Parry  operated,  by  removing  a  wedge-shaped  portion  from 
both  the  tibia  and  fibula.     The  recovery  was  tedious,  but  satisfactory.* 

Mr.  Key,  of  London,  made  an  operation  of  this  kind  upon  a  gentle- 
man who  had  suffered  a  fracture  of  the  right  tibia  from  a  musket-ball. 
The  limb  wa.s  nearly  useless,  since  he  could  only  bring  his  toes  to  the 
ground.  Mr.  Key  operated  in  October,  1838,  and  when  the  report  of 
the  case  was  made,  five  months  subsequently,  the  patient  was  doing 
well.* 

»  Parry,  Amer.  Journ.  Med.  Sci.,  Aug.  1«39,  p.  884. 

'  Key,  Amer.  Journ.  Med.  Sci.,  Aug.  1889,  p.  889;  from  Guy's  Hospital  Re^tlA^ 
April,  1889. 
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In  September,  1840,  Dr.  Miitter,  of  Philadelpliia,  made  a  similar 
operation  upon  a  patient,  whose  leg  was  sliorteiuHl  three  inches  jin<l  n 
half, and  very  mueh  deformed;  by  whieh  ojKTat ion, when  the  recovery 
was  complete,  the  shorten inijj  was  considerably  redue<!ii.' 

Cases  may  occur  which  will  justify  a  resort  to  these  extreme  measmre**, 
or  in  which  they  may  be  preferred  to  amputation;  but  an  examination 
of  the  several  exani[iles  repurteil  will  show  tliat  these  operations  are 
not  unnttcndrd  with  ilan<^er  to  the  life  of  the  patient;  imieedj  in  this 
re^jwet,  aiopiUation  has  greatly  the  advauta;ii:e.  If,  moreover,  the  sur- 
geon expects,  l>y  this  inetliod,  to  lengthen  a  limb  much»  where  it  is 
merely  overlapped  and  shortened,  he  is,  I  am  certain,  tiestinecl  to  dis- 
appointment, at  least  in  all  cases  where  sufficient  time  has  ehijiseil  for 
the  lx)nes  to  have  become  firmly  united.  I  have  myself  several  times 
refractured  a  bone;  and  I  have  several  times  met  with  cases  of  old 
fractures  newly  broken,  and  I  have  constantly  obATveil  that  I  could 
never,  in  the  end,  make  it  but  very  little  if  any  lonu;er  than  it  was 
before  the  last  fracture.  The  muscles  had  contracted  to  that  points 
iind  their  contraction  would  not  be  overcome.  In  the  ca^e  reporti^ 
by  Mutter,  he  believed  tliut  he  stretched  the  muscles  two  inches. 
With  all  deference  for  the  skill  and  honesty  of  this  gentleman,  I  think 
that  he  was  mistaken. 

If,  however,  tlie  object  of  the  operation  is  to  straighten  the  limb, 
then  no  doubt  it  may  be  sumetimes  aewmplished ;  and  in  sonic  degree 
also  by  the  straightening  of  the  limb  the  shortening  may  be  overcome; 
but,  in  our  opinion,  sucli  procedures  ought  to  be  reserved  for  extmor- 
d  i  n  a  ry  e  i  re  u  m  s  ta  nces , 

An  instructive  case  of  refracture  is  reported  by  Dr.  Horner,  of 
Philadelphia,  in  the  Mvdk'al  Examiner.  Tlic  limb  had  been  broken 
eight  weeks,  and  was  quite  crook e<l,  but  was  not  very  tirmly  tiiiit^i'd, 
aud  Dr.  Horner  having  refractured  it,  was  able  at  once  to  restore  it 
to  a  nearly  straight  line.* 


CHAPTER   XXXIIL 
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Causm. — The  astragalus  is  generally  In oken  by  a  fall  from  a  height^ 
the  patient  having  struck  upon  the  bottom  of  the  foot.  Monahan,  in 
an  analysis  of  ten  cases,  found  it  had  In^en  broken  by  a  fall  upon  the 
foot  nine  tiraes,^  and  only  once  by  a  crushing  accident. 

*  Muttt»r,  Amfir  Jourri.  Mod.  Hcl.,  April,  1842,  p,  359  Thr<*c*  »miOHr  cn*m 
mfty  ttlso  bn  found  in  tlit*  Oct.  No.  for  1841,  Hiid  the  April  Nu  fur  I8l:i  of  tin*  tnnie 
journrth  in  whirh  tlm  upprations  wero  tnnde  by  PartHl,  of  Palermo.  Miilgiiigii* 
hapMli^tnH  two  othor  oiCMinptuj!'. 

»  Horner,  New  York  Journ.  MciL,  Mwy,  1851,  n,  432. 

•  Fr«coir«of  ih«  iistrngnlus,  with  unul ysU  of  iho  r»*cordf»d  ci^am  of  tbU  in|or3r^ 
An  hinni^iirrtl  thPHis,  prom* riled  to  the  fHcuity  of  the  BufTdo  Med.  Col  ,  Miircb,  I8d6« 
bj  Berutird  Munnhun,  M.D. 
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The  calcaneum  is  also  occasionally  broken  by  violent  lateral  pres- 
sure, but  much  more  often  by  a  fall  upon  the  foot,  or  rather  upon  the 
heel.  In  some  instances  both  heel-bones  have  been  broken  at  the  same 
moment ;  but  Malgaigne  has  collected  eight  cases  of  fracture  of  this 
bone  by  muscular  action,  as  in  jumping  upon  the  toes,  the  posterior 
portion  of  the  bone  being  thus  violently  acted  upon  by  the  tendo 
Achillis.  South,  in  his  Notes  to  Chelius,  has  mentioned  two  other 
cases,  one  of  which  was  seen  by  Lawrence,  and  has  been  reported  in 
the  second  volume  of  the  Lancet,  This  pereon  had  received  the  injury 
by  jumping  off  a  stage-coach.  The  fragment  was  found  to  be  drawn 
upwards  slightly,  but  not  so  far  as  to  prevent  crepitus  when  the  mus- 
cles on  the  back  of  the  leg  were  relaxed.  The  other  example  mentioned 
by  South  is  a  cabinet  specimen  contained  in  the  museum  of  St.  Bar- 
tholomew's Hospital.  The  fracture  had  taken  place  just  below  the 
attachment  of  the  tendo  Achillis,  but  the  upper  fragment  was  not  dis- 
placed.^ Mr.  Cooper  mentions  two  other  cases,  both  produced  by  vio- 
lent efforts  on  the  part  of  the  patients  to  sustain  themselves  when  fall- 
ing. In  one  of  these  the  fragment  was  immediately  drawn  up  three 
inches.* 

The  other  bones  of  the  tarsus  are  generally  broken  by  cnishing 
accidents,  such  as  the  fall  of  heavy  weights  upon  them,  by  the  passage 
of  loaded  vehicles,  etc. 

Pathology, — The  astragalus  often,  indeed  generally,  escapes  without 
injury  in  those  crushing  accidents  which  break  many  or  most  of  the 
other  bones  of  the  foot,  and,  as  we  have  seen,  it  is  seldom  broken 
except  when  the  patient  has  fallen  upon  the  bottom  of  his  foot;  but 
at  the  same  moment,  the  foot  being  turned  forcibly  out  or  in,  a  dislo- 
cation of  the  tibia  takes  plac^e,  and  the  fibula  is  broken.  In  nine  of 
the  cases  collected  by  Monahan,  one  or  the  otlier  of  these  forms  of 
dislocation  had  occurred,  in  eight  of  which  the  dislocation  was  com- 
pound. The  direction  of  the  fracture  is  found  to  vary  greatly ;  thus, 
it  has  been  found  broken  in  its  length  antero-posteriorly,  in  its  breadth 
or  transversely,  and  in  one  instance  it  has  been  divided  nearly  hori- 
zontally, so  as  to  separate  the  upper  face  completely  from  the  lower. 
Sometimes  it  suffers  a  species  of  impaction,  the  fragments  being  actu- 
ally driven  into  each  other ;  at  other  times,  as  in  one  case  related 
by  Amesbury,  the  bone  may  be  split  without  the  occurrence  of  any 
displacement. 

The  calcaneum  also  may  be  broken  in  any  direction,  and  it  is  equally 
with  the  astragalus  liable  to  impaction,  by  which  its  vertical  diameter 
is  sensibly  diminished,  while  its  transverse  diameter  is  increased.  If 
the  fracture  is  a  consequence  of  muscular  action,  the  line  of  fracture  is 
always  posterior  to  the  astragalus,  and  in  vsome  cases  only  that  portion 
is  broken  off*  to  which  the  tendo  Achillis  has  its  attachments.  It  may 
be  broken  also  vertically,  directly  underneath  the  astragalus,  in  which 
case  the  lateral  and  interosseous  ligaments  will  prevent  anything  more 
than  a  slight  displacement  of  the  posterior  fragment.     When  the  frac- 


>  South,  Notes  to  Chelius^s  Surgery,  vol.  i,  p.  639,  Amer.  ed. 
■  B.  Cooper's  ed.  of  Sir  Aslley,  Amer.  ed.,  p.  811. 
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turo  take?  i>!aco  jMjsterior  to  the  lateral  li^ments,  the  detached 
immt  h  liable  to  be  drawn  very  far  trnni  the  IkkIv  of  the  bone,  even 
to  the  exteot  of  four  or  live  inrlies,  and  po^vsibly  farther  when  the  leg 
is  extended  iij>on  the  tlii^li  and  the  foot  flexed  upon  the  l<^.  Coti- 
stiinee  relates  u  ease  fn  vvliieh  the  tuberosity,  having  been  broken  off 
by  a  direct  blow,  was  drawn  up  five  inches.' 

Fractui*es  of  tlie  ealcancuin  producetl  by  contraction  of  the  sural 
muscles  are  j^^eiierally  simple,  l>iit  tlio^e  \vhh4i  restdt  from  a  crii.'^hing 
of  the  bone  are  more  often  toinpoujid.  The  mme  remark  \b  apjilKuible 
also  tf»  tlic^  uthcr  bonci^  of  the  tarsni^,  the  traeture?  of  which,  Ix^'in^  ijnly 
produerd  liy  dirert  l>lows,  are  gf^nerally  complicated  with  external 
wcnmds. 

Sifmptoms, — ^All  fractures  of  the  iMJuesoFthe  tarsus  demand  especial 
care  in  their  diagnosis,  since  otdy  a  few  of  the  usual  signs  of  fracture 
are  hi  a  majority  of  the  eases  |>resented.  The  exphination  of  this  fact 
will  be  found  in  tlie  number,  size,  and  strength  of  the  bon<_^  of  the 
tarsus,  aiul  in  their  ehise  and  lirni  unirai  by  lit^aments,  by  wfiich  they 
give  to  each  other  a  mutual  support,  so  that  the  fracture  of  u  single 
boue  does  not  necessarily  or  usually  result  in  displacement  or  deform- 
ity»  and  even  crepitus  is  with  difficulty  detected  ;  and  when  we  eon- 
sider^  moreover,  tluit  tlie  fracture  is  gcuemlly  [iroihicctl  by  j^rciit  vif>- 
lenee,  tlirectly  ap|ilietl,  in  cousefptenre  of  width  tlie  foot  in  most  ciiscs 
becomes  raj>idly  and  entjrnifuisly  swollen,  we  >hall  understand  the  tnie 
natin^e  of  tbe  difficulties  which  are  usually  presented  in  the  way  of  an 
accurate  diagnosis. 

Of  all  the  usual  signs  of  fracture,  ere|»ihis  alone  is  pretty  generally 
jiresfiit,  but  even  tbis  often  fails  to  tell  us  wbich  l»ne  is  i>roken,  and 
still  more  often  does  it  fail  to  inform  us  as  to  the  dire**tion  and  extent 
of  the  bony  lesions. 

If  the  wliole  or  a  portion  of  tbe  tuberosity  of  the  calcaneun*  is  s«.»fm- 
rated  by  the  action  of  the  muscles,  and  the  fragment  is  dniwi*  tipwan^ 
it  may  be  discovered  in  its  new  position^  and  tbe  heel  will  l>c  flattcneil 
or  shortened,  but  no  crepitus  t*an  be  felt  unless  the  fragments  art*  tig*ain 
brought  in  contact. 

Trmimad, — Not  any  of  the  fmetun»8  of  the  tarsal  bonen  in  them- 
Ives  demand  the  use  of  splints,  and  it  is  only  when  mmplicattxl  with 

dislocation  of  the  ankle  and  fracture  of  the  fibula  that  it  is  pm|ier 
to  employ  apparatus  of  this  sort;  t^ertaiuly  tbe  exct»]»tiims  to  tbis  rule 
tnust  be  very  rare;  s<i  that  our  [>raeticc  in  these*  cjlscs  will  be  conHm*fl 
eh  idly  to  tlie  prevention  and  red  n  el  i  cm  of  inHatnmation.  The  limb 
must  be  placed  in  tbe  most  easy  position,  and  I'f^ld  water  lotions  assid- 
uously a[>plied.  This  will  be  tlie  sum  of  the  treatment  demanded 
during  th*'  first  few  tlays  after  the  receipt  of  the  injury  in  probably  alt 
cases  of  simple  fracture,  and  in  many  cases  of  compound  fracture. 

If  single  bones,  or  fragments  of  single  bont^,  are  dis|xhic<'<l  t<i  any 
constderal>lc  cxtetit,  and  there  is  an  external  wound  communi<'Jitinf5 
with  the  fracture,  1  have  no  doubt  it  would   Ix*  best  in  all  eas4*s  to  re- 


*  Cunstanec,  Amer.  Journ.  Med.  Scu,  voL  v,  p.  22*/,  Nov.  182^,  from  the  Midlmnd 
Med.  Hhd  iSurg,  Reporlur. 
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move  at  once  by  dissection  the  projecting  bone,  even  although  it  were 
possible,  or  perhaps  easy,  to  force  it  back  again  to  its  place,  as  has  been 
done  successfully  by  Ashhurst,  of  Philadelphia.^  The  same  rule  I 
would  apply  to  examples  of  fracture  uncomplicated  with  any  external 
wound,  if  the  fragments  were  very  much  displaced,  and  could  not  by 
the  application  of  moderate  force  be  replaced,  since  the  bone  left  to 
project  would  prevent  the  patient  from  ever  wearing  a  boot  with  com- 
fort, and  would  entail  as  much  weakness  upon  the  limb  as  would  be 
likely  to  follow  from  its  complete  separation.  But  such  cases  as  I 
have  last  supposed  are  exceedingly  rare;  indeed,  I  have  never  met 
with  a  simple  fracture  of  a  tarsal  bone  accompanied  with  displacement. 

Norris  has,  however,  reported  a  case  of  fracture  of  the  astragalus 
accompanied  with  displacement  of  about  one-half  of  the  bone,  but 
without  any  lesion  of  the  soft  parts.  This  was  in  the  person  of  a  man 
let.  30,  who  was  admitted  into  the  Pennsylvania  Hospital  on  the  26th 
of  Sept.  1831.  "An  hour  previous  to  admission,  while  descending  a 
ladder,  he  slip[)ed  and  fell  in  such  a  manner  as  to  throw  the  entire 
weight  of  his  body  upon  the  outer  part  of  his  left  foot.  Upon  exami- 
nation, the  foot  was  found  to  be  turned  inwards  and  nearly  immovable. 
A  slight  depression  existed  immediately  below  the  lower  end  of  the 
tibia,  and  there  was  a  considerable  hard  and  rounded  projection  on  the 
outer  part  of  the  foot,  a  little  below  and  in  front  of  the  extremity  of 
the  fibula.  The  skin  covering  this  projection  was  reddened,  but  not 
excoriated.     There  was  no  fracture  of  either  bones  of  the  leg." 

These  appearances  led  Drs.  Norris  and  Barton,  under  whose  care 
the  patient  was  placed,  to  regard  the  accident  as  a  simple  luxation  of 
the  astragalus  forwards  and  outwards ;  and  a  short  time  after  admission 
efforts  were  made  to  reduce  it.  "  This  was  done,  after  relaxing  in  as 
great  a  degree  as  possible  the  muscles  of  the  leg,  by  fixing  the  knee, 
and  having  assistants  to  keep  up  extension,  by  seizing  the  heel  and 
front  part  of  the  foot;  at  the  same  time  the  bone  being  pushed  inwards 
and  toward  the  joint  by  the  surgeon.  These  efforts  were  continued 
for  a  considerable  time,  but  had  no  effect  in  changing  the  position  of 
the  bone. 

"  Six  hours  afterwards  Drs.  Huston  and  Harris  saw  the  patient  in 
consultation,  when  efforts  were  again  made  at  reduction,  which  not 
proving  more  effectual  than  in  the  first  trial,  the  excision  of  the  bone 
was  determined  on. 

"  The  patient  being  properly  placed,  an  incision  was  made  through 
the  integuments,  parallel  with  the  course  of  the  tendons,  commencing 
a  short  distance  above  the  projection  on  the  foot,  and  extending  down 
far  enough  to  expose  fairly  the  astragalus  and  its  torn  ligaments.  The 
bone  was  then  seized  with  forceps,  and  easily  removed  after  the  division 
of  a  few  ligamentous  fibres  that  continued  to  connect  it  to  the  adjoin- 
ing parts. 

"  Very  little  hemorrhage  occurred,  two  small  vessels  only  requiring 
the  ligature. 


^  Ashhurst,  Amer.  Journ.  Mod.  Sci.,  April,  1862. 
38 


FRACTUKES  OF  THE  TARSAL  BONE^ 

''After  removal  it  was  discovered  that  about  one-half  of  the  surface 
which  plays  in  the  lower  end  of  the  til>ia  had  been  fractured,  and  re- 
maiiieil  tirmly  attached  to  the  extremity  of  that  bonej  and  aj*  it  was 
judged  tliat  the  efforts  to  remove  this  wotild  be  likely  to  produa?  more 
injury  to  the  joint  than  would  arise  from  aliowiu|^  it  to  remain,  no 
attempt  was  made  to  extract  it, 

**  The  joint  being  cart^fally  Hpongefl  out,  the  sides  of  the  inei^ion 
were  brought  accurately  together  by  means  of  sutures  and  adhesive 
straps^  after  which  simple  dressings  and  a  roller  were  applied,  and  the 
foot,  rcistored  to  its  natural  situation,  placed  in  a  fracture- box.*' 

Subsequently  thai  portion  of  the  a^traLijalus  which  was  permitted  ta 
remain,  having  bccoirR^  carious  and  loosened,  was  removed  aho. 

The  cjise  continued  to  do  badly  ;  all  the  bones  of  the  tarsus,  and 
even  the  lower  ends  of  the  tibia  and  fibuhi,  becoming  eventually  cari- 
ous; and  on  the  21th  of  March,  1853,  more  than  a  year  and  a  haJf 
after  tlie  receipt  of  the  injury,  the  leg  was  amputat*^!  ;  but  no  liwilthy 
action  ensued,  and  the  piitient  soon  died.* 

The  result  of  this  case  can  scarcely  be- regarded  as  having  settled  any- 
thing in  reference  to  the  value  of  tlie  procedure  which  1  have  reron 
mended.  For  reiLsons  which  seemed  tiatisfactory  to  the  surgeons  wl 
made  the  operation,  only  one-half  of  the  broken  bone  was  removed ; 
whether  the  Result  would  have  been  dittei'ent  if  the  whole  had  b«*<?n  at 
once  tiikeu  away,  we  mnriot  now  deterndue.  I  have  relate<l  it,  how- 
ever, as  the  only  exam|»le  of  a  simple  fracture  witli  displacement  which 
I  have  been  able  to  find  upon  recmnl ;  and  in  this  luse,  sevei'al  sur- 
geons of  merited  distinction  concurred  in  the  opinion  that  the  pratrud- 
ing  fragment  ought  to  be  removcxb 

A  fracture  of  the  posterior  portion  of  the  ealcaneura,  esijccially  when 
it  has  been  pn)duc<.ui  l>y  nuiscular  action,  fxnistitutes  an  exception  to 
fractures  of  the  tarsal  bfmes  generally,  and  dcraauds  usually  that  appa- 
ratus of  some  kind  should  be  employed  in  its  trcatment. 

In  order  to  replace  the  posterior  fn^ment  when  displai'eil,  or  to  main- 
tain  it  in  apposition  until  a  bony  union  is  accomplished,  it  will  Ix^  rj«*ees- 
sary  to  shorten  the  gastrocnemii  by  flexing  the  leg  upju  the  thigli  and 
extending  tlic  foot  upon  tlie  leg.  But  to  retaiu  the  limb  in  this  |KJsition 
it  will  be  expedient  always  to  cujploy  apinirutus.  A  very  simple  con- 
trivance, however,  will  generally  auswcr  all  the  indications.  A  band- 
age, padded  strap,  or  a  stuHeil  collar  may  be  fastened  about  the  thigh 
just  above  the  knee,  and  made  fast  to  tlie  heel  of  a  slipper  by  a  tajH? 
(Fig.  240).  The  a|)|>aratus  is  the  same  which  has  been  recommended 
for  a  rupture  of  the  tendo  Aehillis. 

Ill  a<ltlition  to  this,  the  lindj  ought  to  be  covered  from  the  foot  up- 
wards as  far  as  the  knee  with  a  snug  roller,  uiidertieath  wfitch^oneach 
side  of  and  above  the  detaclied  fragtuent,  ought  to  be  phR'ed  suitable 
compresses,  the  object  of  the  roller  being  to  diminish  muscular  con- 
traction, and  the  compresses  being  intended  to  retain  the  detached 
piece  in  contact  with  the  main  body  of  the  bone.     Some  surgeons  have 
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not  found  it  necessary  to  flex  the  leg  upon  the  thigh ;  but  they  have 
contented  themselves  with  extending  the  foot  upon  the  leg,  and  con- 
fining it  in  this  position  by  a  splint 
of  wood  or  gutta-percha  laid  along 
the  front  of  the  leg,  ankle,  and  foot 
In  still  other  cases,  the  fragment  has 
shown  so  little  disposition  to  become 
displaced  as  to  render  no  precautions 
.  of  any  kind  necessary,  except  to  im- 
pose upon  the  patient  complete  quiet, 
with  the  limb  resting  upon  its  outside 
and  flexed,  as  in  Pott's  fracture  of  the 
fibula. 

As  soon  as  the  inflammation  has 
sufficiently  subsided,  passive  motion 
must  be  given  to  the  ankle,  in  order 
to  prevent,  as  far  as  possible,  the 
anchylosis  which  is  an  almost  con- 
stant result  of  these  accidents.  In- 
deed, the  patient  is  fortunate  who  re- 
covers a  tolerable  use  of  his  foot  after 
the  lapse  of  many  months;  nor  can 
he  be  assured  that  the  inflammation 
will  leave  these  bones  and  their  dense 
fibrous  envelopes  for  a  long  period, 
and  that  it  may  not  result  in  caries  of 
more  or  less  of  the  tarsal  bones,  de- 
manding finally  amputation  of  the 
whole  foot. 

We  have  not  intended  to  speak  in 
this  place  of  those  severer  accidents, 

accompanied  with  comminution  and  extensive  laceration,  which  forbid 
the  hope  of  saving  the  foot,  and  for  which  immediate  amputation  is  the 
only  pro|>er  resource,  but  which  constitute,  in  fact,  the  great  majority  of 
all  the  fractures  of  the  tarsal  bones. 


Apparatus  for  fractare  of  the  tuberosity  of  the 
calcaneum. 


CHAPTER  XXXIV. 


FRACTURES  OF  THE  METATARSAL  BONKS. 


These  bones  can  scarcely  be  broken  except  by  direct  blows,  and  the 
CTeat  majority  of  their  fractures  are  the  results  of  severe  crushing  acci- 
dents, such  as  render  amputation  sooner  or  later  necessary.  Of  those 
which  do  not  demand  amputation,  by  far  the  largest  proportion  are 
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oorapound  fractures;  of  which  class  the  following  example  will  serve 
aa  an  nhifjtration : 

A  roan  in  the  eniph^y  of  one  of  the  railroads  which  connect  with 
this  city  was  run  <)vcr  by  a  lojidcd  car  on  the  14th  of  June,  1850, 
crushing  his  right  arm  so  tin  to  render  its  immetliate  amputation  neces- 
sary, I  found  also  a  ooiu pound  coinoiiinited  fracture  of  the  fourth 
metatarsal  bone  of  the  right  foot.  Cotisiderable  hteniorrhage  ixx^urred 
from  the  wound,  but  this  ceased  spontaneously.  Cool  water  dressings 
were  diligently  applied,  without  splints  or  bandages,  and  although 
some  iuHanunation  ami  suppui'atiou  ensued,  the  parts  finally  health 
over  and  the  ti-agmeiits  united,  with  only  a  slight  backward  displace- 
ment at  the  seat  of  fracture. 

When  only  one  bone  is  broken,  the  displacement  is  usually  v*er\- 
trivial;  but  when  sevenil  are  braken,  it  miiy  be  eonsiderable,  Mai* 
gatgne  relates  an  example  of  this  latter  accident  in  which,  the  thr 
middle  bones  being  bri>keu  by  the  wheel  of  a  carriage,  and  the  integu 
ments  being  badly  torn  ami  bruised,  it  was  found  imptjssible  to  retain' 
the  fragments  in  place.  The  patient  recovered,  and  was  able  to  |>Iace 
the  foot  well  to  the  gruund,  l>ut  the  proximal  fragments  continued  to 
project  upwards  upon  the  top  of  the  foot  to  such  a  degree  m  to  rcfjuin* 
a  sjie(*ral  shoe. 

Ill  a  ouijcirity  of  cases  the  direction  of  the  displacement  is  backwards 
(upwards),  espetiially  when  the  juidtlle  metatarsal  bones  arc  the  sub- 
jects of  the  fracture. 

I  have  in  my  cabinet  a  second  metatarsal  bone  bniken  ohliqueljf- 
near  its  middle,  with  only  a  very  slight  displacement  of  the  lower  fnijj^ 
ment  Ijack  wards ;  and  also  die  east  of  a  bone  which  has  united  with  ar 
enormous  backward  prujectiun. 

In  one  instance  I  nave  seen  the  metatarsal  bone  of  the  linle  iim  cut 
in  two  witli  an  axe,  ajul  tlie  fragments  uiitted  in  about  thirty  days,  but 
witli  the  lower  fraginentvS  sligbtly  tUs[ilaced  outwards* 

Delamotte  relates  a  case  also  in  which  tire  tirst  four  metatarsal  bones 
were  cut  ot!',  and  cr^mplcte  union  wus  accomplished  on  the  fortieth  day; 
at  the  end  of  two  months  the  patient  walked  without  lamenciss. 

Trealmatt, — If  tfie  fragments  are  not  disjvlaced,  luuhiug  is  required 
except  that  tbc  foot  shall  Ijc  kept  at  rest,  and  the  iuflammatioti  eon- 
trolled  by  suitalvle  means. 

In  case,  however,  a  tlisplacement  exists^  it  ought  to  be  nimeilied,  if 
pa^^ible,  since,  if  only  very  sligbt,  it  may  become  the  source  of  a  serious 
annoyance.  If  the  fraguients  project  upwards,  they  interfere  with  the 
wearing  of  a  boot,  and  if  they  sink  toward  tlie  sole,  the  skin  beneath  is 
Iia!)le  to  renin  in  constantly  tender,  and  the  patient  may  thus  lie  seri- 
ously maimed  for  life. 

In  case  the  displaeenient  is  not  due  to  the  action  of  the  musf^lcs,  but 
only  to  the  nature  and  direction  of  the  foive  prodneiug  the  fnictun^,  or 
to  entanglement  of  the  lu'oken  ends,  ami  it  is  likely  to  cause  any  of  tlu* 
inconveniences  which  I  have  nunitioned  if  permitted  to  remain,  it  will 
be  advisable  at  once  to  e 
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upon  the  dorsum  of  the  foot,  calling  to  our  aid  even  the  saw  or  the 
bone-cutters,  if  necessary.  After  wliich  the  fragments  may  be  retained 
in  place  by  carefully  applied  pasteboard  splints  and  compresses. 


CHAPTER  XXXV. 

FRACTURES  OF  THE  PHALANGES  OF  THE  TOES. 

If  fractures  of  the  other  bones  of  the  foot  are  generally  of  such  a 
character  as  to  require  immediate  amputation,  these  fractures  demand 
this  extreme  resort  still  more  often.  Our  experience,  therefore,  in  the 
treatment  of  fractures  of  the  phalanges  of  the  toes  is  extremely  limited. 

Lonsdale  observes  that  it  is  not  uncommon  to  find  great  irritation 
arise  after  fracture  of  the  great  toe ;  an  inflammation  extending  along 
the  absorbents  on  the  inside  of  the  leg  to  the  groin,  causing  abscesses 
to  form  in  different  parts  of  the  limb,  and  producing  sometimes  great 
constitutional  disturbance.  An  illustrative  case  has  come  under  my 
own  observation  at  the  Buffalo  Hospital  of  the  Sisters  of  Charity.  The 
patient,  Morgan  McMann,  set.  18,  was  admitted  Dec.  23, 1853,  having 
several  days  before  received  an  injury  upon  the  great  toe  which  con- 
tused the  flesh  severely  and  broke  the  first  phalanx.  He  was  then 
suffering  from  severe  pain  in  the  foot  and  leg,  and  the  absorbents  were 
inflamed  quite  to  the  groin.  Poultices  being  applied  tp  the  foot  and 
cool  lotions  to  the  limb,  the  inflammation  soon  subsided,  but  not  until 
a  portion  of  the  toe  had  sloughed  away.  Eventually  also  it  became 
necessary  to  remove  some  portion  of  the  phalanx,  which  had  died ; 
after  which  the  wounds  healed  kindly. 

When  any  of  the  smaller  toes  are  broken,  it  will  be  found  easier  to 
support  the  fragments  by  a  broad  and  long  splint  which  shall  cover 
the  whole  sole  of  the  foot  and  all  the  toes  at  the  same  time,  than  to 
attempt  to  apply  a  splint  to  the  broken  toe  alone.  If,  however,  we 
prefer  this  latter  mode,  a  thin  piece  of  gutta  percha  will  be  found  alto- 
gether the  most  convenient  material  for  the  purpose. 

If  the  great  toe  is  broken,  its  great  breadth  may  prevent  any  dis- 
placement, and  a  well-moulded  gutta-percha  splint  will  generally 
secure  a  perfect  and  rapid  union. 
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GUNSHOT  FRACTURES, 

Gunshot  fractnres  have  already  been  considered,  more  or  less  ia 
fletail,  111  the  j^overal  portions  of  this  work,  wherever  it  seemed  to  be 
neces^ar)"  to  call  especial  attention  to  them.  This  chapter  wilt  be  de- 
voted, there fom,  to  a  brief  rhitim  of  ray  own  ol>servations  and  eon- 
clusions  in  this  department;  to  which  will  be  addeii  a  few  general 
statistical  statements,  drawn  chiefly  from  the  published  reeonls  of  the 
late  war. 

CauMs* — Gunshot  fractures  are  claused  by  a  great  variety  oC  missil 
wnch  as  musket  and  rifle  balls,  solid  shot  and  shell,  gni|H:*,  eanist 
Bhrapnel,  chain  and  l>ar  shot,  friigments  of  iron,  stone,  splinters  *»f 
wood,  etc.,  etc.  The  only  qualities  which  these  missiles  jxissess  in 
eommou  is,  that  they  are  all  projected  by  the  clastic  power  of  guri- 
ptiwder,  and  generally  strike  the  !:K)dy  with  great  force;  and  that  they 
cause  fractures  by  direct  violence — seldom  if  ever  by  counter-stroke. 

Round,  smooth  balls  frequently  impinge  ujKin  Imnes  without  caus- 
ing a  fracture,  lor  the  reason  that  they  ai'e  easily  deflected ;  and  this 
happens  especially  when  they  are  not  moving  with  great  velocity, 

Couit*al  rifle-balls  seldom  fail  to  fracture  the  bones  which  He  in  their 
direct  course  j  never,  |>erha[>s,  when,  at  the  moment  of  contact,  the  ball 
is  moving  with  its  average  velocity.  The  peculiar  destructiveness  of 
this  missile  is  due  to  its  weiglit,  momentum,  and  form. 

Canister,  grape,  shrapnel,  solid  shot,  shells,  chain  and  bar  shot,  ore 
still  more  destructive;  generally  tearing  the  limbs  from  the  btxiy  in 
such  a  manner  as  to  render  readjustment  and  restoration  imp<i<?sililc. 

Patholof/if. — These  fractures  may  be  simple,  compound,  com tru nut e<U 
or  CO m p  1  i ea ten  1 ;  anil  in  a*  1  tl i ii oi i  to  t li ese  co m m o n  var i ct i es  o f  f ra< ' t u res 
there  is  m-casionally  |*resented  aii  example  of  simple  **  perfia-atiim/*  or 
meit*  f»enetration  of  the  bone  without  fissure  or  other  fracture ;  lujd 
still  n^(»re  frefiuently  ai'e  seen  examples  of  j)erfomtion  with  tissure», 

IVibably  ninety-nine  per  cent,  of  all  gunshot  fractures  are  both 
c<nnpoumI  and  comminuted ;  the  comminution  being,  in  general,  ex- 
cessive. 

As  in  gunshot  wounds  of  the  soft  parts  it  ha^s  bct?n  generally  ol>- 
served  that  the  point  of  cntmnee  is  more  i*ound,  more  smooth,  and 
somewhat  smaller  than  the  point  of  exit,  and  that  the  tissue;!  an?  a 
little  de|>reiwe<l  at  the  entmn<?e,  while  they  are  slightly  protruded  ait 
the  exit,  so  also  in  gunshot  fractures  it  will  often  Ije  found  that  the 
side  of  the  bone  rm  which  the  ball  has  entered,  or  n[>on  which  it  flp't 
impingc<l,  is  less  comminuted  than  the  opposite  side;  aiub  if  it  is  a 
*' |jerforation,''  that  the  opening  is  smaller  upon  the  one  side  tluin  njion 
the  other;  that  the  edges  are  slightly  depressed  u{>on  the  one  sidoi  and 
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elevated  or  protruded  upon  the  other;  and,  finally,  that  numerous 
small,  as  well  as  some  large,  fragments  of  bone  have  been  carried  into 
that  portion  of  the  track  of  the  wound  which  lies  between  the  bone 
and  the  point  of  exit  of  the  missile. 

When  a  ball  fractures  the  shaft  of  a  long  bone,  although  the  blow 
may  have  been  received  three,  four,  or  even  six  inches  from  an  articu- 
lation, the  comminution  or  a  single  longitudinal  fissure  may  sometimes 
be  found  extending  into  the  joint.  These  fissures  or  splittings  of  the 
shaft  often  extend  also  a  long  distance  up  or  down,  without  termina- 
ting in  the  joint. 

Perforations  without  fissure  occur  most  ofl^n  in  the  broad  bones  of 
the  pelvis,  in  the  scapula,  or  in  the  spongy  extremities  of  the  long 
bones.  In  the  latter,  however,  it  is  exceedingly  rare  to  find  perfora- 
tion without  fissure. 

Perforations  with  fissure  are  pretty  common  in  the  head  of  the  hu- 
merus and  in  the  head  of  the  tibia ;  they  occur  also,  but  less  often,  in 
the  lower  ends  of  the  femur  and  tibia,  in  the  trochanteric  portion  of 
the  femur,  and  in  the  head  of  the  femur.  We  wish  to  be  understood 
to  say  that  fissures  occur  less  often  at  the  points  last  mentioned,  simply 
because  perforations  are  there  less  common.  It  must  be  known  that  if 
perforations  do  occur  at  these  points,  a  splitting  or  fissure  communi- 
cating with  the  joints  is  almost  inevitable.  A  misunderstanding  here 
would  lead  to  a  very  fatal  error  in  njany  cases. 

Prognosis, — In  general  it  may  be  stated  that  gunshot  fractures  of 
the  upper  extremities  do  not  demand  amputation,  and  that  similar  in- 
juries in  the  lower  extremities  do  demand  amputation. 

This  statement  is  very  broad,  and  cannot  be  understood  except  by  a 
ccmsideration  of  these  accidents  .somewhat  in  detail.     Thus : 

Gunshot  fractures  of  the  clavicle,  scapula,  of  the  shaft  of  the  hu- 
merus, of  the  shafts  of  the  radius  and  ulna,  and  of  the  carpal,  meta- 
carpal, and  phalangeal  bones,  notwithstanding  these  bones  have  suifered 
extensive  comminution,  do  not  usually  demand  amputation ;  they  will 
in  most  cases  eventually  unite,  and  give  to  the  patients  tolerably  useful 
limbs.  If,  however,  at  the  same  time  that  the  shaft  of  the  humerus, 
or  of  the  radius  and  ulna,  is  thus  broken,  the  large  nervous  trunks  are 
torn  asunder,  so  that  the  extremity  is  cold  and  insensible,  the  limb 
cannot  probably  be  saved,  nor,  if  it  could  be,  would  it  be  of  any  value. 
Destruction  of  the  main  artery  supplying  the  limb  diminishes  the 
chance  of  its  being  saved,  but  does  not,  in  the  case  of  the  upper  ex- 
tremities, necessarily  demand  amputation. 

Penetration  of  the  shoulder-joint  by  a  musket  or  rifle  ball,  producing 
a  fracture  of  the  head  of  the  humerus  or  of  the  glenoid  cavity  of  the 
scapula,  demands  amputation  when  either  the  axillary  artery  or  axil- 
lary nerves  are  injured  ;  but  resection  can  generally  be  practiced  with 
a  reasonable  chance  of  success  when  the  arteries  and  nerves  are  un- 
touched. Resection  is  also  made  successfully  at  the  shoulder-joint  in 
some  cases  where  larger  missiles  have  traversed  the  joint,  such  as  can- 
ister, fragments  of  shell,  etc. 

Penetration  of  the  elbow-joint  by  a  large  shot,  or  by  a  Mini6  rifle- 
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ball,  the  missile  fairly  entering  or  traversing  the  joint,  demandi^  ampti- 
tation  when  the  main  arterial  and  nervons  gupplic-s  are  cut  off,  and 
reseirtioii,  generally,  when  both  renmin  uninjured.  Resection  may  be 
attenipted  at  the  elbow-joint,  also,  in  some  cases  where,  the  nervtiua 
supply  remaining  good,  only  one  of  the  principal  arterial  Uninks  Is 
cut  otf. 

Frequently  a  ball  strikes  the  outer  or  inner  condyle  of  the  humerij 
making  but  a  small  opening  into  the  joint,  and  producing  only  sligfc 
comminution,  and  in  such  eases  we  often  save  the  limb  with  more  or 
lesv^  anehylo.«is^  and  witliout  reflection. 

Tlie  remarks  which  we  have  made  in  reference  to  gunshot   fn 
of  the  elbow-joint  apply,  almost  without  qualification,  to  the  eaii 
accidents  at  the  wrist-joint. 

For  gunshot  wounds  witli  fracture  of  the  carpal,  metararpal,  and 
phahmgeal  bones  we  seldom  practice  either  resection  or  amputation^ 
unless  the  soft  parts  are  almost  completely  torn  away. 

The  ]jrognosis  whicli,  as  we  have  now  seen,  is  so  favorable  in  thf 
upper  extrcmitit^,  will  be  found  very  different  in  the  lower  extremiJ 
ties;  indeed,  it  is  almost  revei'sed.     Thus: 

Guni^hot  fractures  of  the  shaft  of  the  thigh,  of  the  shafts  of  the  tibia 
and  fibula,  and  of  the  tarsal  bones,  generally  demand  amputation  ;  or. 
to  lie  more  precise,  gunshot  fractures  of  the  head  and  neck  of  the  femur 
almost  always  terminate  fatally  un<ler  amputation  or  excision,  and 
equally  under  treatment  as  fractures,  that  is,  where  an  atteTa|>t  is  made 
to  save  the  limb  witliout  inter feretjce  with  the  knife.  The  same  aeeiJ 
dents  in  tlie  upper  third  of  the  shaft  of  the  femur  are  generally  fatal ; 
but  if  the  main  artery  and  the  principal  nerves  are  uninjuriHl,  the  life 
!B,  in  general,  less  hazardi^l  by  an  attempt  to  save  the  limb  than  by 
amputation.  In  the  middle  third,  under  the  same  circumstances,  the 
chances  may  he  considered  equal,  as  between  amputation  and  the 
attempt  to  save  the  limli  by  apparatus;  in  the  lower  third  the  cbanc 
are  in  favor  of  amputation. 

The  above  statements  in  relation  to  fractures  of  the  femur  arc*  bas^^l 
mainly  upon  my  own  experience,  and  have  been  carefully  conside*n?<b 

I  have  sfx^u  no  resections  of  tlie  knt?e-joint,  and  but  few  of  the  shaft 
of  the  femur,  after  gunsluit  fractures,  wliieh  have  not  terminated  fatally  j 
and  I  am  eoTU'iuced  that  they  should  never  be  attempted  in  frat^tur 
of  the  thigh,  unless  it  be  that  case  wliich  presents  so  little  hope  in  aiiy 
direction,  viz.,  gunshot  fracture  of  the  head  or  neck  of  the  feranr. 

Gunshot  fractures  of  the  shafts  of  both  tibia  and  fibula  demand 
amputation  where  the  comminution   is  extensive,  or  the  pul-  fj 

the  posterior  tibial  artery  is   lost,  or  the  foot  is  cold  and  in 
We  do  not  mean  to  say  that  some  litid>s  thus  situated  have  nut   iitvij 
saved,  but  only  tluit  the  attempt  to  save  such  liml)S  greatly  endangertl 
the  life  of  the  patient,  while  amputation  at  or  Wow  the  knee  is  rela- 
tively safe. 

Amputation  is  the  only  safe  expedient  in  deep  penetrating  wounds 
of  the  tarsal  bones  produced  by  missiles  of  the  size  of  musket-l>alls  o|' 
larger*     Tlie  only  exceptions,  which  ctui  safely  be  made,  are  in  csis 
where  balls  have  opened  partially  and  superficially  these  articulations. 
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Resections  at  the  ankle-joint  are  much  more  hazardous  than  ampu- 
tations, and  scarcely  to  be  preferred,  in  army  practice,  to  attempts  to 
save  the  foot  without  surgical  interference. 

Treaiment, — While  considering  the  prognosis  in  these  accidents,  I 
have  necessarily  spoken  of  the  treatment  in  certain  cases;  especially 
with  a  view  to  the  propriety  of  amputation  or  resection.  It  remains 
only  to  speak  briefly  of  the  treatment  of  those  cases  in  which  we  may 
attempt  to  save  the  limb  without  resection,  properly  so  called  ;  for  we 
must  not  forget  that  pretty  often  we  find  it  necessary  to  remove  small, 
loose  fragments  of  bone  by  the  finger,  or  by  the  aid  of  the  knife,  or  to 
resect  sharp  points  with  the  saw  or  the  bone-cutters,  when  we  do  not 
practice  "resection,"  in  the  sense  in  which  this  term  is  usually  em- 
ployed by  surgical  writers. 

I  shall  take  the  liberty,  in  this  connection,  of  reproducing  what  I 
have  written  elsewhere  in  relation  to  gunshot  fractures,  since  it  com- 
prises nearly  all  that  seems  necessary  to  be  added  upon  this  subject.^ 

"  If  an  attempt  is  made  to  save  a  limb  badly  lacerated  and  broken, 
certain  conditions  in  the  treatment  are  necessary  to  success. 

"All  projecting  pieces  of  bone  which  cannot  be  easily  replaced  and 
are  not  firmly  attached  to  the  soft  parts,  must  be  at  once  cut  or  sawn 
away. 

"All  foreign  substances,  such  as  fragments  of  balls  or  other  missiles, 
pieces  of  cloth,  wadding,  dirt,  etc.,  must  be  removed. 

"Any  portions  of  integument,  fascia,  or  muscles,  which  are  entangled 
in  the  wound,  and  prevent  a  thorough  exploration,  or  may  obstruct 
the  free  escape  of  blood  or  of  matter,  must  be  freely  divided. 

"Counter-openings  must  be  made  at  once,  or  at  an  early  period  after 
the  formation  of  matter,  to  insure  its  easy  esc^ape. 

"  The  limb  must  be  placed  in  an  easy  position,  and  not  confined  by 
tight  bandages  or  forcibly  extended  by  apparatus. 

"The  inflammation  must  be  controlled  by  constitutional  and  local 
means,  and  especially  by  the  use  of  water  lotions  whenever  their  em- 
ployment is  practicable." 

If  joints  are  implicated  seriously,  and  an  attempt  is  still  made  to 
save  the  limb,  the  joint  surfaces  must  be  laid  freely  open,  so  as  to  pre- 
vent all  poa<*ibility  of  the  confinement  of  blood,  serum,  or  pus;  and  the 
joint  must  be  placed  perfectly  at  rest,  without  adhesive  strips,  bandages, 
or  any  apparatus  which  shall  compress  the  limb  or  embarrass  its  circu- 
lation. 

I  do  not  know  that  it  is  necessary  to  speak  more  particularly  of  the 
treatment  of  gunshot  fractures,  unless  it  be  to  say  that  I  still  give  the 
preference,  in  fractures  of  the  femur,  to  the  straight  position.  In  most 
cases  I  have  preferred  my  own  apparatus,  already  described  when 
speaking  of  fractures  of  the  thigh  in  general,  with  moderate  extension ; 
and  by  moderate  extension  is  to  be  understood  such  as  may  be  efiected 
with  from  five  to  ten  pounds. 

*  Treatise  on  Military  Surgery,  by  Frank  Hastinfirs  Hamilton.  lvol.,8vo.  Pub- 
Hiibed  by  Baillidre  Brothcra.  JSew  York,  1861 ;  also  enlarged  ed.  of  same  work  in 
1866. 
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A  movable  canvas,  such  as  is  shown  in  the  accompanying  wnodoit, 
with  a  hole  in  the  centre,  and  reinforceii  by  an  a<lditionnl  piece  of 
canvas  where  the  weight  of  the  hips  rests^  will  enable  Uie  surgei)ii  U» 


Fio,  241» 


Author's  tiiorable  c 


move  his  patient  and  clean  the  Ited  when  nec?essnry.     The  stand 

which  supports  the  pulley  can  be  received  in  a  slot  tu  the  frame. 

An  apparatus  similar  to  this  was  used,  during  our  late  war,  in  thi! 
Liiieolu  General  IIosj)ital  at  Wa^^hington. 


Fio,  242. 


fA 


^•, 


Movthlecanvai,  with  ozteaBiuti,  on  '^horMM.** 


I  have  also  used,  with  the  movable  canvas,  and  upon  an  ordinarv 
bed,  Hodgeii's  apjiaratu^,  or  *' cradle,*'  as  he  terms  it,  and  have  tbund 
it  exceedingly  useliil,  and  nineh  preferable  to  any  form  of  double-in- 
clined jdane,  whether  j^uspeuded  or  not.  The  cradle  is  simply  a  bkele- 
ton-box,  of  the  length  of  the  thigh  and  leg,  made  of  light  strips  of  wood* 


GUNSHOT    FRACTURES. 


515 


Across  the  two  upper  bars  are  laid,  transversely,  cloth  bands,  upon 
which  the  limb  is  laid  at  full  length.^ 


Fio.  243. 


Fio.  244. 


Hodgen'8  apparatus  for  gunshot  fractures  of  the  thigh. 

Of  gunshot  fractures  of  the  femur  many  hundreds,  probably  many 
thousands,  during  and  since  the  close  of  our  civil  war,  have  come  under 
my  observation ;  but  of  these,  only  92  have  been  made  the  subject  of 
especial  record.  Of  this  number,  75  were  fractures  of  the  shaft  of  the 
femur;  9  being  fractures  of  the  upper  third  ;  36  of  the  middle  third; 
and  30  of  the  lower  third.  Nearly  all  of  these  fractures  were  caused 
by  the  conical  rifle-ball.  They  were  treated  in  various  Federal  and 
Confederate  hospitals  by  a  great  variety  of  methods,  and  under  a  variety 
of  circumstances,  which  latter  were  sometimes  favorable  and  sometimes 
unfavorable.  The  results  may,  therefore,  be  regarded  as  furnishing  a 
lair  basis  for  conclusions  as  to  what  may  reasonably  be  expected  in  army 
surgery,  or  during  the  progress  of  a  great  war.  I  have  a  strong  con- 
viction, however,  that  if  in  an  equal  number  of  cases  the  straight  po- 
sition, with  moderate  extension,  were  to  be  employed,  and  the  circum- 
stances were  as  favorable  as  are  usually  found  in  civil  hospitals,  the 
results  would  be  considerably  better  than  are  here  shown.  Indeed,  my 
own  recorded  cases  show,  in  a  marked  degree,  the  advantages  of  the 
straight  position,  with  slight  extension,  over  the  double-inclined  planes. 
In  a  number  of  these  cases,  while  the  limb  was  flexed,  the  shortening 
and  bending  were  excessive,  and  the  substitution  of  Buck's  apparatus, 
Hodgen's,  or  my  own,  has  made  at  once  a  great  improvement  in  both 
r^^rds,  besides  contributing  manifestly  to  the  comfort  of  the  patients. 

The  average  shortening  in  those  fractures  of  the  shaft  of  the  femur, 


^  Hodgen,  Treatise  on  Military  Surg.,  by  the  author,  ^.  401^. 
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which  were  ineasured  by  myself^  was,  in  the  upper  t!iird»  two  itic)i«s 
and  one-eighth  ;  in  the  middle  third,  two  inches  and  one*quarti*r ;  ami 
in  the  lower  third,  a  little  more  than  one  ineh  and  a  half'  In  th«3 
upper  tliird  three  were  slK)rteiied  two  inches  or  more;  the  greatest 
shorteninjL,^  heing  tliree  inches  and  one-qnarter.  In  the  middle  third, 
twenty  were  j^hr^rtened  two  irielies  or  more,  six  three  inches  or  more, 
two  four  and  a  fialf,  and  one  five  inches*  In  the  lower  ihird,  two  were 
shortened  two  iiiehes  or  more ;  the  greatest  shortening  being  two  IncbeB 
and  tliree-(]uarters. 

In  a  large  proportion  of  tlie  cases  the  thigh  was  bent  at  the  point  of 
fraetnre,  the  bend  heino^  in  most  cases  oot wards,  or  to  tht*  tibular  gid<? 
of  tlie  limb.  Where  N.  R.  Smitl^s  .suspension  apparatm^  wjv^  used,  the 
bend  wiis  nj*nally  back  wards,  while  in  most  of  the  eases  treatwl  in  the 
ptraiglit  position,  with  moderate  extension,  the  limb  was  netirly  or  quite 
straight. 

It  is  somewhat  remarkable  that  in  this  table  of  ninety-two  emses 
there  are  ordy  three  examples  of  union  dehiye^l  Ix'yond  four  months, 
and  one  of  these  patients  was  evidently  alnxit  to  die.  In  a  pretty  hirg« 
pr<^portion  of  eases  the  union  was  not  delayed  much  beyond  the  tisual 
period  of  anion  for  a  simple  fracture,  although  the  lind>  might  be 
much  shortened  and  erooked,  and  still  discharging  pus,  with  frag- 
ments of  bone  occasional  ly. 

Among  the  eases  which  have  come  under  my  especial  notice  are  a 
few  of  peculiar  interest,  and  which  deserve  to  l>e  particularly  mentioned. 

Limh  Lenffthcncd. — Melehior  Bri^tel,  private  12tli  N.  Y.  ^'oUlntee^B, 
w^as  w^oniule<i  in  June,  1862,  at  the  battle  of  White  Oak  Swamp,  Va*, 
by  the  fragment  of  a  shell,  which  struck  the  letV  leg  three  inches  abovf 
the  condyles.  He  was  taken  to  Richmond  as  a  prisoner,  and  about  a 
month  later  he  was  exchanged  and  sent  within  our  lines,  January  1, 
ISlU,  I  found  him  in  the  Unite<i  States  General  Hospital  at  Newark, 
under  the  charge  of  Surgeon  Taylor.  The  wound  was  sJt!ll  discharg- 
ing matter  oe<'asionally,  and  several  fragments  of  btine  had  l)c*en  re- 
moved. Splints  were  not  ap|ilied  until  af\er  his  exchange.  No  exten- 
sion was  ever  employed.  At  the  end  of  four  months  he  began  to  ^*alk 
about  with  erutches. 

On  measuring  I  found  this  limb  lengthened  half  an  ineh,  and  thi» 
measurement  was  conHrmed  by  Surgeon  Taylor  and  others.  Tin  rr-  was 
no  anchyh)sis  at  the  knee-joint. 

It  is  doubtful  whether,  in  this  ease,  the  shaft  was  broken  arrows  en- 
tirely ;  if  it  was*  probably  no  displacement  ever  oceurre<l.  The  moet 
reasi>nal)le  supposition  is  that  the  fragment  of  shell  entered  tlie  lK)nc, 
and  that  it  was  in  the  bone  at  the  time  of  my  last  examination,  and 
that,  in  consequence  of  its  presence,  the  bony  structure  had  Uxxune 
hy|>enrmie,  and  had  undergone  hypertrophy  in  the  direction  of  the  axis 
of  the  limb. 

PerfoniVinrf  and  Peneirafhtg  Wonmh  of  the  Femur, — .lames  S.  Mm- 
sey,  of  loth  N.  Y.  \'olunteers,  was  wounded  at  Gaines's  Mill,  June  27th, 
1862,  probably  by  a  round  balL  Tlie  hall  entered  the  right  nates  from 
behind,  passing  entirely  through  the  right  trochanter;  a  finger  could 
be  thrust  through  the  round,  smooth  hole  in  the  bone.     When  I  saw 
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him,  three  months  after  the  accident,  at  Baltimore,  under  the  care  of 
Surgeon  Has^on,  the  wound  was  still  discharging  pus,  but  in  no  other 
way  was  the  injury  causing  either  local  or  general  disturbance. 

At  the  same  time,  also,  my  attention  was  called  to  the  case  of  Henry 
Voger,  20th  Mass.  Volunteers,  who  was  wounded  June  30th,  1862,  at 
the  battle  of  White  Oak  Swamp,  Va.  A  ball  had  entered  the  lower 
end  of  the  femur,  near  the  joint,  in  front,  but  did  not  pass  through, 
and  had  not,  up  to  this  time,  been  found.  Three  months  had  passed 
since  the  injury  was  received,  and  the  wound  was  now  entirely  closed, 
the  knee-joint  being  anchylosed;  but  in  other  respects  the  condition  of 
the  limb  was  almost  normal.  At  no  time  was  there  much  inflamma- 
tion of  the  soft  parts  in  the  neighborhood  of  the  injui'cd  structures. 

Sergeant  Lewis  Moncll,  of  the  119th  X.  Y.  Volunteers,  was  wounded 
July  Ist,  1863,  by  a  ball,  which  entered  on  the  outside  of  the  left  thigh, 
witnin  one  inch  of  the  lower  end  of  the  femur,  passing  forwards,  and 
emerging  in  front  above  the  patella.  Four  months  after  the  accident 
I  found  him  at  the  Fifty-first  Street  United  States  General  Hospital, 
New  York  City.  Several  fragments  of  bone  had  escaped ;  the  limb 
was  bent  to  an  acute  angle,  and  pus  was  still  discharging  from  the 
wound.  There  was  no  effusion  into  the  joint,  and  his  ultimate  recov- 
ery seemed  to  be  assured. 

H.  O.  C.  was  a  private  in  the  French  army  in  the  Crimea,  when  he 
was  wounded  in  his  left  leg  by  a  ball  which  passed  through  the  bone 
from  before  backwards  just  above  the  patella.  Synovia  with  pus  dis- 
charged for  several  mouths,  and  three  small  fragments  of  bone  escaped. 
In  seven  months  the  wound  became  permanently  closed.  When  I  ex- 
amined the  limb  in  1864  the  joint  was  a  little  deformed,  and  slightly 
anchylosed,  but  in  other  respects  sound. 

These  examj)les  of  recovery  after  gunshot  injuries  of  the  femur  in 
the  vicinity  of  the  knee-joint,  must  be  understood  to  constitute  rare  ex- 
ceptions to  the  rule.  In  most  cases  such  |)erforations  have  been  accom- 
panied WMth  longitudinal  fissures  involving  the  joint,  as  is  illustrated  in 
Fig.  1  of  this  volume;  and  attempts  to  save  the  limbs  have  resulted 
in  the  loss  of  the  lives  of  the  sufferers. 

Fracture  from  IhielUng  Pistol — Recovery  mthout  Lameness. — In 
the  somewhat  famous  dpel  fought  between  J.  C.  Breckenridge  and 
Frank  Leavenworth,  on  Navy  Island,  June  7th,  1855,  with  duelling 
pistols,  at  ten  paces,  Breckenbridge  w^as  shot  in  the  calf  of  the  leg,  and 
Leavenworth  through  hoih  thighs.  After  I>eavenworth  fell  he  was 
carrie<l  in  a  small  boat  to  a  point  known  as  Fort  Schlosser  on  the 
American  side  of  the  Niagara  River,  and  placed  in  a  wooden  cabin,  the 
only  tenement  in  the  place.  I  was  at  once  summoned,  but  did  not 
reach  there  until  the  following  day.  Drs.  Grimes,  Church,  and  Ware 
were  already  present.  We  found  that  the  bullet  had  entered  his  right 
thigh  about  eight  inches  above  the  knee,  and  passed  through  the  limb 
in  front  of  the  bone.  The  ball  then  entered  the  left  thigh  a  little 
further  back  and  a  little  lower  down,  striking  the  femur  and  breaking 
it  about  five  or  six  inches  above  its  lower  end.  Here  the  ball  was  ar- 
rested, probably  being  deflected  and  becoming  lodged  in  the  flesh,  and 
it  was  never  found ;  nor  did  it  ever  afterwards  cause  any  trovibW, 


518 


OUKSHOT    FRACTURES, 


I  %"isitcd  Leavenworth,  in  consultation  with  Drs.  Ware  aoci  Charrh, 

once  or  twice  each  week  initil  his  recovery  was  complete.  During  the 
first  few  day.s  no  appamtus  was  applied,  but  the  broken  Hmb  wais  sup- 
ported by  junks,  and  both  limbs  were  kept  cool  and  moisft  with  evapo- 
rating lotions.  On  the  eighth  day  a  long  side-splint  was  appliinl 
(Boyer^s),  w^ith  a  perineal  bunil  for  counter-extension,  and  a  s<rn?w  for 
extension.  The  amount  of  extension  was  varied  irom  dav  to  day,  bu! 
it  was  never  more  than  could  be  t*omfortably  borne.  Slill  later  ^hort 
side  or  coaptation  splints  were  applied.  At  the  end  of  eight  wed-ci*  the 
long  splint  or  extending  ap[)anitus  was  removed,  and  a  few  days  after 
the  coaptation  splints.  Eleven  weeks  after  the  accident  be  waa  on 
crntehes.  The  femur  was  then  found  shortened  half  an  inch,  and  iter- 
fectly  stniij^ht. 

Mr*  Leavenworth  survived  this  injury  many  years,  and  although  he 
letl  a  very  active  life,  he  never  suffered  any  inconvenience  from  the 
won  nils  in  citlicr  linibj  and  his  gait  was  perfiect. 

It  is  probable  that  in  this  case  there  was  no  comminution  of  the  Ixmc; 
and  I  til  ink  the  sjunc  thing  bus  happened  under  my  observation  scvcnl 
times,  where  the  femur  htis  been  broken  by  a  round  ball»  or  by  a  coni- 
cal ball  whose  force  was  nearly  expeudeth  A  conical  Imll  at  short 
range,  when  it  strikes  the  shafl  of  tlie  femur  fairly,  can  never  fiiil  to 
cause  extensive  comminution. 

lltHftilc^  revudninf/  in  tin'  Bone. — Lieut-enant  Cham  plain  (sub^Hpiently 
Commodore)  was  wounded  by  a  l>ullet,  in  1813^  during  a  sortiu  from 
F(jrt  Erie,  c»n  the  Niagara  frontier.  The  ball  entere<l  about  the  middle 
of  his  thigli  and  buried  itself  in  tlie  bone.  Subhe<juently  Dr.  Williafu 
(rilwun,  of  Pliihulelphia,  ami  slill  later.  Dr.  Nathan  Smith,  of  New 
Haven,  attempted  the  removal  of  the  hall,  btit  without  success. 

During  all  of  his  long  and  active  life  bis  limb  c^jutinuc^l  to  give  him 
serious  trouble  at  intervals,  and  I  was  several  times  called  to  ofieii  ab- 
scesses which  had  suddenly  formed,  but  I  was  never  able  to  find  the 
ball.  The  limb  was  firm,  somewhat  shortened,  and  strongly  rotati 
outwards  at  the  point  of  fmcture. 

Lieutcnimf  Charles   Payson,  aid-de-camp  to  Geneml  Devins, 
wonndeil  by  the  fnigmcnt  of  a  shell  while  leading  a  charge  upon 
portion  of  the  enemies  Hues  at  the  battle  of  Cold  Harlxjr,  Va*|  Junk 

UU  1'^*j4. 

The  missile  entered  about  the  middle  of  the  left  thigh,  breaking  and 
comminuting  the  bone.  Surgeon  Kice,  of  the  2oth  Mjiss,  \'olutitei*r*, 
removed  on  the  same  day  one  fragment  of  bone  about  two  inches  in 
length  by  half  an  inch  in  breadth,  but  tlie  piece  of  shell  {?oubl  not  lie 
fVmnd.  On  tfje  third  day  he  wim  taken  in  Chcsaixuike  Hospital,  nmr 
Fi>rtress  Monroe.  .Subsequently  the  nurgeon  iu  charge  removed  with 
a  saw  portions  of  both  fragments. 

October  24th,  nearly  five  mouths  after  the  receipt  of  the  iiijurj',  I 
was  summoned  to  the  ho«spital  to  see  Lieutenant  Payson  in  eouMilla- 
tion.  I  found  the  limb  susj)cikUhI  in  Smitirs  anterior  splint,  the  two 
separated  ends  of  the  broken  femur  pointing  backwanls  at  an  angle  of 
45'^,  and  nearly  projecting  from  the  wound.     This  is  the  {lo^ition  which 


GUNSHOT    FRACTURES.  519 

I  have  seen  the  fragments  take  in  very  many,  probably  in  a  majority, 
of  the  gunshot  fractures  of  the  shaft  of  the  femur  treated  by  this  ap- 
paratus; and  which  vicious  position  the  surgeon  had  in  vain  sought  to 
prevent  in  the  case  of  Lieutenant  Pay  son. 

Having  removed  three  or  four  detached  fragments  of  dead  bone,  we 
laid  the  limb  in  a  straight  position  upon  a  Hodgen's  splint  or  cradle, 
while  permanent  extension  was  made  with  a  weight  and  pulley  secured 
to  the  leg  by  adhesive  strips.  The  amount  of  extension  employed  was 
eight  pounds.  The  fragments  were  now  in  line,  and  the  patient  de- 
clared that  he  was  much  more  comfortable. 

March  Slst,  1865,  five  months  after  this  change  in  the  mode  of 
.dressing  had  been  adopted  he  was  brought  to  New  York  greatly  im- 
proved in  health,  the  bone  firmly  united,  with  a  slight  outward  bend 
at  the  seat  of  fracture,  and  shortened  six  and  a  half  inches,  and  with 
almost  complete  anchylosis  of  the  knee-joint. 

From  this  time  Lieutenant  Payson  remained  constantly  under  my 
charge  for  two  or  three  years,  w  lien  at  length  the  wound  became  per- 
manently closed,  and  his  health  was  completely  re-established.  In  the 
meanwhile,  however,  after  his  return  to  New  York,  the  original  wound 
discharged  more  or  less  constantly,  and  occasionally  abscesses  of  con- 
siderable size  were  formed  which  had  to  be  openeil.  On  the  8th  of 
November,  1865,  seventeen  months  after  the  wound  was  received,  it 
was  my  good  fortune  to  detect  the  position  of  the  fragment  of  shell 
which  had  caused  all  this  trouble.  I  had  searched  for  it  many  times 
before,  but  on  this  occasion  a  N6laton's  probe  disclosed  an  iron-rust 
mark  by  which  I  was  guided  to  its  bed  in  the  centre  of  the  bone,  and 
from  which  it  >vas  at  once  removed. 

As  supplementary  to  this  chapter,  it  seems  proper  to  add  a  brief 
riisumi  of  the  statistics  of  the  late  civil  w^ar,  drawn  from  the  reports 
of  the  Surgeon-General,  made  in  1865  and  in  1867.* 

Of  4167  gunshot  wounds  of  the  face,  1579  were  accompanied  with 
fractures  of  the  facial  bones.  Of  these  latter,  107  died,  and  891  re- 
covered. The  remainder  are  undetermined.  Secondary  haemorrhage 
is  said  to  have  been  the  most  frequent  cause  of  death. 

Of  187  examples  of  gunshot  injuries  of  the  spine  (not  including 
those  in  which  the  chest  or  abdomen  was  penetrated),  180  died.  Six 
of  those  reported  as  having  recovered  were  examples  of  fracture  of  the 
transverse  or  spinous  processes.  The  seventh  is  that  of  a  soldier 
wounded  at  Chickamauga,  September  20th,  1863,  by  a  musket-ball, 
which  fractured  the  spinous  process  of  the  fourth  lumbar  vertebra,  and 
penetrated  the  vertebral  canal.  The  ball  and  fragments  of  bone  were 
extracted,  and  one  year  after  he  was  reported  as  "likely  to  recover." 

Of  359  gunshot  wounds  of  the  pelvis  (not  including  those  in  which 
the  abdominal  cavity  was  penetrated),  77  died,  and  97  recovered.  In 
the  remainder  the  result  is  not  ascertained.  In  256  cases  the  ilium 
alone  was  injured;  in.  19,  the  ischium  alone;  in  12,  the  pubes;  in  32, 
the  sacrum ;  and  in  40  cases  the  lesions  extended  to  two  or  more  por- 
tions of  the  innominata.     Pytemia  was  a  frequent  cause  of  death. 

*  Circular  No.  6,  Surgeon-GenerHl's  OflScoj  also  Circular  No.  7. 
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Of  1689  guniihot  fracture  of  the  humerus,  436  <lied,  ami  1253  rr- 
covert.  Nine  hundred  und  ninety-8ix  of  these  IfiHO  cases  wi*re  tnateil 
by  amputation  or  resei^tiou,  with  a  mortality  of  21  j>er  veuU  In  61>3 
causes  the  eoniservative  treatment  was  aflopted,  with  a  morinlity  of  30 
per  cent* 

Of  G8  c*af*es  in  which  attempts  w^ere  made  to  save  the  limb  after  gtin- 
shot  injury  of  the  liip-jointj  without  reseetion,  all  ditnl.  (I  have  seen 
two  eases  of  sueeessiiil  treatment  of  these  aeoideiits  by  the  cootaerVBtivt 
plan,  and  others  have  been  rei>orted.) 

Fifty-three  anifMnations  at  the  hip-joint,  made  by  surg^ns  in  the 
Feileml  and  Conftderate  armies,  including  abo  rcamputatiotis,  gave 
seven  hueei'&^iful  resulti4.     The  fate  of  two  i.s  unt'ertain. 

Sixty-three  exei>^ion8  at  the  same  joint,  made  by  Fe*leral  and  Confed- 
erate surgeons,  furnished  tive  sut^ce^ful  eases. 

Three  hundre<l  and  thirty  eases  of  gunshot  fracture  of  the  upper 
third  of  the  ?<haft  of  tljo  femur,  in  whieh  neither  amputati<>n  nor  n^^Mje- 
tion  was  practiced,  gave  a  uiortality  of  71,81.  Thirty-two  ctisi'^  hi 
which  amputation  was  made  gave  a  mortality  of  75  per  e«?nt.  Twenty- 
two  in  wliich  rejection  was  miide,  gave  a  mortality  of  81.18.  ( We  Imve 
rejected  three  ciises  given  in  the  report  as  cured.  Two  of  thes^e  were 
resections  of  the  head,  and  one  was  merely  a  "rounding  off  of  sliarj* 
edges.''') 

Two  hundred  and  thirty-two  cases  of  gunshot  fractures  of  the  mid* 
die  third,  tn^ated  without  anipntation  or  rejection,  gave  a  mortality  of 
55.4G.  Ninety-three  treated  by  amputation  gave  a  mortality  of  5 J »83. 
Fiffeen  treated!  by  resection  gave  a  mortality  of  80. GG. 

One  hun<hed  and  se venty- three  gunshot  fi-aetures  of  the  lower  thifd^ 
treated  without  amputation  or  resection,  gave  a  moriality  of  57,70. 
Two  hundrtd  and  forty-three  amputated — mortality  40.09.  Two  re- 
sected— both  dic<L 

Of  308  gnnshttt  wounds  of  the  knee-joint,  witli  or  without  fracture, 
treated  without  amputation  or  resection,  258  died^ — mortality  8ii,76* 
Of  the  50  which  recovered  there  were,  however,  only  six  or  eight  in 
which  the  tcstimnny  is  unequivocal  tiiat  the  joint  wits  oihmmhI,  Of  452 
amputated,  331  died — ^mortality  73.23.  Of  10  restH-UHi,  t>  died — ^mor- 
tality 90  per  cent. 

Of  U90  gunsliot  fractures  of  the  leg,  1G9,  or  24  j>er  cent,  were  fstol. 

No  analyses  have  been  made  of  fnictures  of  the  smaller  Ikjuch, 

It  is  much  to  be  regretted  that  in  these  compiu'ative  analy**^  of  the 
treatment  cif  gunshot  fractures,  exce|»t  in  the  nise  of  the  hip-joiiil^  by 
the  three  methods,  it  is  not  stat(xi  whether  the  amfuitations  or  r«>4ii*- 
tiuns  were  primary  or  secondary.  In  all  sec«mdury  amptitations  and 
resections,  which,  for  aught  that  appeal's,  may  have  constituted  a  ma- 
jority of  the  wliolc  nundicr,  tlie  conservative  treatment  Inul  l>een  tn<fd 
and  had  failed,  and  ttie  dcnitlis  wliicli  followed  ought  in  jm^tioe  to  be 
charged  to  conservatism,  and  not  to  the  operation.  As  tlie  reports  now 
MaTuI,  they  are  of  little  or  of  no  importance  in  determining  the  relative 
vahie  of  I'onservativc  and  operative  treiitraent. 

Froni  the  re|>orts  of  the  Confederate  army,  as  published  in  the  Con* 
ftdcrfde  Slak^  Medical  Journal^  we  learn  that  of  221  cases  of  gunshot 
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fractures  of  the  thigh,  treated  without  ampotatiou  or  resection,  106 
died  and  116  recovered*  The  shorteM  {^«nod  of  recovery  was  41  days  j 
the  longest,  265  days;  the  average,  104  days.     The  shortest  period  of 
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fatal  termitmtioti  was  one  day;  the  longest,  185  days;  averagdi  5S 
days.  Greatest  shortening,  five  inches;  least,  half  an  inch;  average, 
one  inch  and  nine-tenths,^ 

Of  507  amputations  for  gunshot  fractures  of  the  thigh,  250  recov- 
ered.* 


1  Richmond  Med.  Journ.,  Feb.  1866^  from  Confederate  Statefi  Med.  JournaL 
■  Ibid.,  JaiJUAxy,  1866»  p.  52. 
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CHAPTER  I. 

GENERAL  CONSIDERATIONS. 
i  1.  Oeneral  Diviiion  and  Komenolature. 

A  DISLOCATION  IS  the  displacement  of  one  bone  from  another  at  ite 
place  of  natural  articulation. 

Dislocations  may  be  divided  into  accidental  or  traumatic,  sponta- 
neous or  pathologic,  and  congenital. 

Our  remarks  upon  the  etiology,  pathology,  symptomatology,  prog- 
nosis, and  treatment  of  these  injuries  must  be  considered  as  applicable 
only  to  accidental  or  traumatic  dislocations,  unless  the  fact  is  in  any 
case  otherwise  stated. 

Accidental  dislocations  are  those  in  which  the  bones  have  suffered 
displacement  in  consequence  of  the  application  of  a  sudden  force ;  and 
surgeons  have  divided  these  accidents  into  Complete  and  Partial, 
Simple,  Compound  and  Complicated,  Recent  and  Ancient,  Primitive 
and  Consecutive. 

A  complete  dislocation  is  one  in  which  no  portions  of  the  articular 
surfaces  remain  in  contact. 

A  partial  dislocation  is  one  in  which  the  articular  surfaces  are  not 
completely  removed  from  each  other. 

A  simple  dislocation  is  that  form  of  the  accident  in  which  the  bone 
has  only  slid  from  its  articulation,  and  is  accompanied  with  the  least 
or  only  an  average  amount  of  injury  to  the  soft  parts  or  to  the  bones 
adjacent  to  the  joint. 

A  compound  dislocation  implies  that  the  articulating  surface  of  the 
bone  has  been  thrust  through  the  flesh  and  skin;  or  that  in  some  other 
way  a  wound  has  been  made  which  communicates  with  the  joint. 

Complicated  dislocation  is  a  term  employed  by  some  writers  to 
designate  a  condition  wholly  differing  from  a  compound  dislocation, 
or,  in  some  cases,  a  condition  of  extra  complication.  Thus,  a  simple 
dislocation  may  be  complicated  with  a  fracture,  or  with  the  laceration 
of  an  important  bloodvessel,  etc. ;  and  a  compound  dislocation  may  be 
complicated  in  the  same  way,  and  with  the  addition,  perhaps,  of  exten- 
sive laceration  and  destruction  of  integument,  muscles,  nerves,  etc. 

A  recent  luxation,  has  taken  place  within  a  period  of  a  few  do^^^^w^ 
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most,  of  a  few  weeks ;  and  an  ancient  luxation  has  existed  dtiring  a 
longer  period.  The  exact  point  of  time  at  which  a  dislocation  shall  be 
called  recent  or  ancient  is  not  fully  dcterraiDed  by  surgeons,  and  the 
applic-ation  of  these  terms  is  therefore  always  somewhat  arbitrary. 

A  primitive  luxation  is  a  luxation  in  which  the  bone  remains  nearly 
or  precisely  in  the  jwsition  into  which  it  was  at  first  thrown  ;  while  tk 
sectjodary  or  consecutive  luxation  is  one  in  which  the  bone  has  subse- 
i|neiitly,  in  consequence  of  the  action  of  the  muscles,  or  from  unsuc- 
eessfnl  efforts  at  rednction^  or  from  some  other  cauF«,  changed  its  posi- 
tion suiliciently  to  entitle  tlie  accideut  to  a  new  designation.  Thus  a 
primitive  dislocation  nj>on  tlie  ischiatic  notch  may  become  a  seooodarjr 
dislocation  upon  the  dorsum  ilii,  or  the  reverse.  ^ 


i  2.  General  Frediaposing  Causes. 

Age. — According  to  Malgaigne,  whose  conclusions  are  ba^ed  upon 
an  analysis  of  six  hundred  and  forty-three  cases,  dislocations  are  very 
rare  in  infancy,  only  one  having  occurred  under  five  years;  but  the 
frequency  increasas  gradually  up  to  the  fifteenth  year,  from  this  period 
more  rapidly  up  to  tijc  sixty-fiftli  year,  and  from  this  time  onward 
again  dislocations  become  more  rare.  He  has  mentioned  none  after 
the  ninetieth  year;  mid  the  period  of  greatest  frequency  is  betweeii  the 
thirtieth  and  sixty-fifth  year.  To  this  middle  period  belong  four 
humlred  and  seven  of  the  whole  number. 

Tlie  inference  from  this  analysis  may  be  thus  briefly  stated :  age,  as 
a  predisposing  cause,  is  mast  active  in  middle  life^  less  active  in  ad- 
vanced lifej  and  least  active  of  all  in  early  life. 

It  is  proper,  however,  to  observe  that  while  such  statistics  may  be 
relied  upon  as  indicating  the  relative  frequency  of  thi?se  accidents  at 
different  periods  of  life,  they  cannot  be  regijrdeil  as  determining  alwo- 
lutely  the  value  of  age  alone  as  a  predisposing  cause,  ^xnve  the  direct 
or  exciting  causes  may  tx^  more  active  at  one  jveriod  than  another,  and 
in  some  measure  these  latter  causes  may  be,  and  doubtless  are,  respon- 
sible for  such  results. 

Comtitidhn  and  Condition  of  the  Mitscks  and  Lifiament^, — It  may 
be  stated  as  a  general  tact  that  [)ej"sons  of  feeble  constitutions,  and 
whose  mnsi^ular  systems  are  much  weakened,  suffer  dislocation  irr.»ru 
slighter  causes  than  those  who  are  in  health,  nnd  whose  musi'uhir  sys* 
tems  arc  firm  and  vigorous:  and  that  a  i^*laxation  of  the  lignmiriils 
which  surround  a  joint,  however  this  may  have  been  oceasioncfl^  pre- 
disposes to  dislocation.  Tims,  a  paralyzed  and  atrophies!  limb  is  pre- 
dis}>osed  to  luxation  ;  a  joint  in  wliieh  the  capsule  h;is  bei*o me  stretched 
by  eflusions,  or  by  violent  extension,  or  weakentMl  l>y  laeemtion  fr<»m  a 
pluvious  dislocation,  or  by  ulcenitiou,  or  if  in  any  other  way  the  artic- 
ulation is  deprived  of  these  natuml  protections,  we  need  scarcely  say, 
it  is  thereby  rcnilered  more  liable  to  luxation* 

Ball  and  socket  joints,  other  things  l)eing  equal,  are  more  liable  to 
displacement  than  ginglynioid  ;  Imt  then  much  more  depends  upon  the 
relative  exposure  of  the  joint  than  upon  its  anatomical  structure,  so 
that  the  elbow  is  much  more  frequently  dislocated  tlian  the  hip;  the 
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shoulder-joint,  however,  being,  from  its  position  and  extent  of  motion, 
peculiarly  exposed,  and  being  also  a  ball  and  socket  joint,  is,  of  all 
others,  most  liable  to  dislocation. 

I  3.  Direct  or  Exciting  Canses. 

These  may  be  classed  under  two  general  heads,  namely,  external  vio- 
'  lence  and  muscular  action. 

External  violence  operates  either  directly  or  indirectly.  When  a 
person  falls  upon  the  knee  and  dislocates  the  head  of  the  femur,  the 
Ibrce  is  said  to  have  acted  indirectly,  and  this  is  by  far  the  most  fre- 
quent mode  of  dislocation;  but  when  the  blow  is  received  upon  the 
upper  end  of  the  humerus,  and  its  head  is  sent  into  the  axilla,  it  is 
said  to  have  been  dislocated  by  direct  violence. 

Muscular  action  produces  a  dislocation  slowly,  as  in  some  cases  of 
chronic  rheumatism,  and  then  it  is  called  a  spontaneous  or  pathologic 
dislocation;  or  suddenly,  as  in  the  violent  spasmodic  contractions 
which  accompany  convulsions;  or  sometimes  by  the  mere  voluntary 
effort  of  the  muscles ;  and  both  of  these  latter  are  true  accidental  luxa- 
tions. 

It  is  very  probable  that  external  force  can  seldom  be  regarded  as 
the  sole  cause  of  a  dislocation,  but  that,  in  a  large  majority  of  cases, 
muscular  action  consenting  with  the  shock,  performs  an  important  r6le 
in  the  history  of  the  accident.  The  limb  beinff  driven  obliquely  across 
its  socket  by  the  external  violence,  is  seized  by  the  stretched  and  ex- 
cited muscles  with  such  vigor  as  to  contribute  not  a  little  to  the  unfor- 
tunate result.  Thus  it  will  be  found  that  the  same  force  which  is  ade- 
quate to  the  production  of  a  dislocation  in  the  living  and  healthy 
subject  is  wholly  insufficient  to  accomplish  the  same  in  the  dead;  and 
a  man  who  is  fully  intoxicated  seldom  suffei's  a  dislocation. 

I  4.  Oeneral  Symptoms. 

As  fractures  are  characterized  by  preternatural  mobility  and  crepi- 
tus, to  which  may  be  generally  added  the  circumstance  that  when 
reduced  the  fragments  will  not  remain  in  place  without  external  sup- 
port, so,  on  the  other  hand,  dislocations  are  characterized  by  preter- 
natural rigidity,  an  absence  of  crepitus,  and  by  the  fact  that  when 
reduced  the  bone  does  not  generally  require  support  to  maintain  it  in 
position. 

These  three  are  the  usual,  and  they  may  be  termed  the  common, 
signs  of  distinction  between  fractures  and  dislocations,  but  no  one  of 
them  can  be  alone  dei)ended  upon  as  positively  diagnostic.  Generally, 
when  a  bone  has  been  dislocated,  we  shall  find  the  limb  in  a  certain 
position,  which  is  uniform  for  all  dislocations  of  the  same  character, 
and  almost  immovably  fixed ;  but  when  the  ligaments  and  muscles 
about  the  joint  have  been  extensively  torn,  or  the  whole  body  is  still 
snfiering  under  the  shock,  or  in  any  other  circumstances  where  the 
power  of  the  muscles  is  weakened,  this  rigidity  may  give  place  to  ex- 
treme mobility. 
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True  creprtas  does  not  exist  without  fracture,  but  is  not  ah 
present  in  fmetures,  and  there  is  often  a  sensation  produced  in  tfc 
rubbing  and  chafing  of  di-slocated  bones  which  very  much  resenibla 
certain  kinds  of  crepitus,  and  by  tlie  incxperience<l  has  been  often  mis- 
taken for  it.  I  alhide  to  the  snbdue^l  rasping  sound  or  sensation 
which  is  found  generally  on  the  second  or  third  day,  and  sometimes 
earher,  and  which  is  the  result  of  fibrinous  effusions,  or,  perhaj>s,  in 
some  instances,  of  the  mere  rubbing  of  firmly  ecmipressed  ligamentoo^ 
and  cartilaginous  surfaces  upon  each  othen  The  cre[)itus  of  a  recent 
fracture  can  he  scarcely  confounded  witli  this  obscure  sensation,  unless 
it  is  in  some  cases  of  inconiplete  fracture,  or  of  a  fracture  situated  re- 
mote from  tfie  surface,  as  in  the  c^se  of  the  hip  ;  but  a  fracture  which 
is  a  few  days  old,  whose  surface  ha.s  become  softened  by  iutlaoimation 
and  more  or  less  covered  with  lymph,  and,  when  the  rigidity  is  great, 
may  sometimes  deceive  the  most  experienced  surgeon,  so  exactly  wiU  it 
be  found  to  imitate  the  sensations  prrMlu<!f?<l  by  the  chafing  of  an  in- 
flamed joint,  orof  chisely  approximated  fibrous  surfaces. 

I  have  said  that  a  true  cre[)itus  tk^s  not  exist  without  a  fracture; 
but  then  a  very  minute  fnicture,  such  jls  the  detachment  of  a  scale  of 
bone  by  the  tearing  away  of  a  tendon  or  of  a  ligament,  may  produce 
crepitus;  or  even  the  separation  of  a  pie<*e  of  cartilage  may  8uffi<-iently 
expose  tlie  I>one  to  determine  the  presence  of  this  phenomenon*  These 
arc,  h«*wever»  no  longer  examples  of  simple  dislocation. 

Nor  are  the  two  invei-se  pmpositions,  in  relation  to  the  retention  nf 
the  bones  in  place,  invariable  in  their  application.  A  broken  bone, 
well  reduced,  does  not  always  manifest  a  tendency  to  displacement,  nur 
does  a  dislocated  limb,  when  restored  to  its  socket,  in  all  cases  maint4un 
its  posit  it  m  witlifjut  support. 

The  other  general  signs  of  dishx-ation  are  pain,  swelling,  and  dis- 
coloration. The  pain  is  generally  more  intense  in  dislocati<jns  than  in 
fractures,  the  expanded  end  of  the  bone  resting  often  ujH>n  one  or  more 
large  nerves,  wliich  usually,  with  the  arteries,  approach  very  near  tlie 
joints,  this  pressure  being  also  greatly  increased  by  the  extreme  tension 
of  tlie  itHiscles.  Not  unfrequently  numbni'ss  and  temporary  ^mmlysis 
of  thewliole  limb  are  the  conse(|uences.  In  other  caw^s  the  pain  is  due 
solely  to  the  pressure  upfHi  the  muscles  or  to  the  tension  of  the  muscle^^ 
or,  perhaps,  to  the  tension  of  the  untorn  ligaments  and  capsule. 

Generally  the  limb  is  shortened,  but  in  a  few  cases  it  is  found  slightly 
lengthened,  while  the  natural  axis  of  the  bone  with  its  S4K*ket  is  always 
chjinged.  If  examined  early,  and  before  the  supervention  of  swelling^ 
the  joint  end  of  the  {lisplsici^l  boric  may  Ik:*  felt  in  its  unnatural  |i<»si- 
tion,and  a  corres|Huiding  depression  may  be  discovernl  in  the  situatiau 
of  the  articulation,  es|>ecially  if  the  bones  are  superficial. 


i5.  Pathology* 

The  dissection  of  recent  dislocations  prt)ducecl  by  external  violence 

thows  the  ca|»>iular  ligaments  more  or  h^s  torn,  and  also  a  rupture  of 
Bonu^  of  tlic  lateral  and  other  short  ligaments,  with  a  complete  ru|>mre 
in  most  rases  of  some  of  the  tendons  wdiicli  immediately  surn^und  the 
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joint,  or  of  those  which  are  attached  to  the  capsule :  the  muscles,  nerves, 
arteries,  etc.,  through  which  the  bone  in  its  passage  has  passed,  or  upon 
which  it  is  fouud  resting,  being  also  contus^,  stretched,  or  torn 
asifnder. 

This  description,  however,  does  not  apply  to  dislocations  produced 
by  muscular  action  alone,  in  a  majority  of  which  cases  the  capsule  is 
only  stretched,  and  not  torn,  and  no  lesions  of  other  structures  are 
necessarily  present. 

If  the  dislocation  remains  unreduced,  the  margins  of  the  old  socket, 
in  the  case  of  enarthrodial  articulations,  become  gradually  depressed, 
while  the  concavity  of  the  socket  is  filling  in  with  a  fibrous  or  bony 
tissue,  until  at  length  the  whole  of  this  portion  of  the  joint  apparatus 
is  nearly  or  entirely  obliterated.  This  process  is  generally  very  slow, 
and  may  not  be  consummated  until  after  the  lapse  of  many  years. 

At  the  same  time,  but  with  much  greater  rapidity,  the  head  of  the 
bone  in  its  new  position,  and  the  soft  or  hard  parts  upon  which  it  rests, 
are  undei^oing  certain  changes  to  adapt  them  to  their  new  relations, 
and  calculated  in  some  measure  to  restore  the  limb  to  its  normal  func- 
tions. If  the  head  of  the  bone  rests  upon  muscle,  the  cellular  and 
fibrous  tissues  which  enter  into  the  composition  of  tlie  muscle  become 
condensed  and  thickened,  forming  a  shallow  or  elongated  cup,  whose 
margins  are  attached  to  the  neck  or  shaft  of  the  lx)ne,  and  whose  walls 
are  lubricated  with  synovia.  If  it  rests  upon  bone,  by  a  process  of 
interstitial  absorption  a  true  socket  is  formed,  sometimes  deep  and 
sometimes  shallow,  whose  edges,  receiving  additional  ossific  dei)Ositions, 
become  lifted  so  as  to  form  a  rim.  At  the  same  time  the  head  of  the 
bone  is  undergoing  corresponding  changes,  to  adapt  itself  to  the  newly 
formed  socket ;  it  is  flattened  or  otherwise  changed  in  form,  and  in  the 
progress  of  this  change  its  natural  secreting  and  cartilaginous  surfaces 
are  gradually  removed,  a  porcelaneous  deposit  taking  its  place.  The 
same  kind  of  hard,  polished,  ivory-like  deposit  is  found  also  in  those 
portions  of  the  new  socket  which  have  been  especially  exposed  to  pres- 
sure and  friction.  Instead  of  the  eburnation,  an  imperfect  fibro-serous 
surface  or  synovial  capsule  may  be  forme<l. 

I  have  in  my  cabinet  an  example  of  ancient  luxation  of  the  hip-joint 
in  which  the  head  of  the  femur,  having  rested  upon  the  dorsum  ilii,  has 
formed  a  nearly  flat  but  smooth  surface — a  kind  of  elevated  plateau ; 
in  other  cases  I  have  seen  the  margins  of  the  new  socket  so  elevated  as 
to  rest  against  the  neck  of  the  femur,  and  completely  lock  it  in. 

Consenting  with  these  changes,  and  in  consequence  partly  of  the  dis- 
use of  the  limb,  the  muscle,  and  even  the  bones  sometimes  suffer  a 
gradual  atrophy.  In  some  measure  these  alterations  may  be  due  also 
to  the  pressure  of  the  dislocated  bone  upon  arterial  and  nervous  trunks, 
by  which  their  functions  become  partially  or  completely  annihilated, 
and  their  structure  even  may  be  wholly  obliterated.  In  consequence 
also  of  the  inflammation  which  immediately  results,  we  ought  not  to 
omit  to  notice  that  the  trunk  of  a  large  artery  sometimes  becomes 
firmly  adherent  to  the  capsule  or  periosteum  of  a  displaced  bone,  and 
its  reiuction  is  attended  with  imminent  danger  of  laceration  and  of  a 
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tatal  hemorrhage.  Numerous  instanceg  of  this  grave  accident,  espe- 
cially in  attempts  to  reduce  old  dislocations  of  the  shoulder-joint,  are 

upon  ref.»ord. 

I  8,  General  FrogBosit* 

We  shall  study  the  prognosis  of  these  accidents  to  better  advajttnge 

when  we  come  to  speak  of  the  individual  boaeti  and  ihoir  variuus  forms 
of  dislocation;  but  it  in  proper  to  state  in  tliis  place,  |;;encrally,  thai 
very  few  joints,  having  been  once  completely  displaced  from  tlieir 
sockets  by  external  violence,  are  ever  so  completely  restored  as  not  to 
leave  some  traces  of  the  accident  for  majiy  veal's,  if  not  for  the  whole 
of  the  subsequent  life  oi'  tlie  patient,  either  in  the  partial  limitation  of 
their  motions,  or  in  the  diminished  size  and  power  of  the  muscles  of 
the  limbs,  or  in  the  presence  of  an  occasional  arthritic  pain  :  the  d^ree 
and  permanence  of  these  sequences  depending  upon  the  joint  which  k 
the  subject  of  the  displac^ement,  the  extent  of  the  original  injury,  the 
length  of  time  it  has  reniained  unreducetl,  the  means  employed  in  its 
reduction,  the  health  and  condition  of  the  patient,  with  so  many  other 
contingent  eircymstances  as  to  preclude  the  idea  of  a  cnimplete  specifi- 
cation* 

If  the  bcine  is  not  re<luced,  a  permanent  maiiuing  is  inevitable;  hot 
it  is  surprising  how  nuich  time  and  the  intelligent  pi-ocesses  of  nature 
can  evcntully  acc^jmplish  toward  a  restoration  of  the  natural  functions, 
especially  when  aided  by  a  goixl  constitution  and  judicious  treatraent 
If  the  ^ynimetry  of  ibrm  and  grace  »»f  m*ition  are  never  replatx-ti,  the 
value  of  tiie  lind\  lor  all  the  (iractical  purposes  of  life,  is  not  untre- 
queutly  c<jnipletely  re-estabiishcd. 


I  1  General  Treatment, 

The  first  indication  of  treatment  is  to  I'cduce  the  Ixme-  Whatever 
delays  may  Im?  projuT  or  justifiable  in  certain  cast^  of  fracture,  such 
delays  are  never  to  be  argued  in  cases  of  dishH^tion.  The  s<:M>ner  the 
reiluctton  is  accomplislicHl  the  better.  For  this  purpose  we  rc*sort  at 
onix'  to  such  manipulations  or  mechanical  t^jntrivances  as  the  nature  of 
the  case  demands;  and  if  these  fail,  or  if  at  the  lirst  they  an^  deemed 
insufficient,  we  invoke  the  aid  of  constitutional  means,  or  such  ti»  are 
calculated  to  diminish  the  p<jwcr  and  antagom'sui  f^f  the  nuisch*. 

Many  dislocations  may  be  reduced  |>riiniptly  by  manipulation  alone; 
which  mo<le  is  always  to  be  preferred  when  it  will  prove  sullicient,  tor 
the  reasons  that  it  is  generally  the  least  painftd  to  the  patient,  and  the 
least  apt  to  intlict  additional  injury  upon  tho  muscles  and  ligaments* 

A  |ierson  wholly  unac(|uainted  witli  anatomy  or  surgery  n»ay  occa- 
sionally succet^d  in  reducing  a  dislocated  limb;  indcetl  it  frequently 
happens  that  the  patient  himself,  by  mere  accident  in  glutting  up  or  in 
lying  down,  acctmiplishcs  the  reduction  ;  and  even  in  a  very  large  mar 
jority  of  cases,  force  and  perseverance  will  finally  succeed  hy  whomso* 
ever  they  may  Ix;  employed  ;  but  the  oliserving  student  of  surgrry  will 
soon  diseovei*  the  dilTerence  between  accident  and  brute  force  on  th« 
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ODe  handy  and  intelligent  manipulation  on  the  other.  The  charlatan 
bone-setter  does  not  often  allow  himself  to  fail,  unless  the  courage  of 
his  patient  gives  out,  or  he  ignorantly  supposes  the  reduction  to  be 
effected  when  it  is  not ;  but  his  success,  achieved  through  great  and 
unnecessary  suffering,  is  often  obtained,  also,  at  the  expense  of  the  limb. 
While  the  surgeon,  whose  knowledge  of  anatomy  enables  him  to  under- 
stand in  what  direction  the  muscles  are  offering  resistance,  and  through 
what  ligaments  the  head  of  the  bone  must  be  guided,  lifts  the  limb 
gently  in  his  hands,  and  the  bone  seeks  its  socket  promptly  and  with- 
out disturbance,  as  if  it  needed  only  the  opportunity  that  it  might 
demonstrate  its  willingness  to  return. 

We  must  understand  not  only  what  muscles  and  ligaments  antag- 
onize the  reduction,  if  we  would  be  most  successful,  but  also  what 
muscles,  by  being  provoked  to  contraction,  will  themselves  aid  in  the 
reduction.  In  short,  to  become  expert  bone-setters  in  the  department 
of  dislocations,  one  must  possess  a  complete  knowledge  of  the  physiog- 
nomy or  the  external  aspect  of  joints,  acquired  only  by  repeated  and 
careful  examinations,  he  must  be  familiar  with  the  anatomy  and  func- 
tions of  the  muscles,  he  must  understand  thoroughly  the  ligaments,  he 
must  have  experience,  tact,  and  fertility  of  resource. 

Without  these  qualifications  a  man  will  do  better  never  to  under- 
take to  treat  dislocations,  since  he  is  constantly  liable  to  mistake  frac- 
tures for  dislocations,  and  dislocations  for  fractures ;  he  will  submit  a 
sprained  wrist  to  violent  extension,  under  the  conviction  that  the  joint 
is  displaced ;  he  will  mistake  natural  projections  for  deformities,  and 
fail  to  recognize  the  real  deformity  when  it  actually  exists ;  he  will 
leave  bones  unreduced,  fully  believing  that  they  are  reduced ;  and  he 
will,  all  in  all,  within  a  few  years,  accomplish  vastly  more  evil  than 
he  can  ever  do  good.  Let  a  man  practice  any  other  branch  of  surgery 
if  he  will,  without  experience  or  scientific  knowledge,  but  he  must 
not  attempt  to  reduce  dislocated  bones.  The  most  learned  and  the 
most  skilful  we  shall  find  falling  into  error,  embarrassed  by  the  un- 
certainty of  the  diagnosis,  or  successfully  resisted  by  the  power  of  the 
opposing  agents;  what  then  can  be  expected  of  those  who  are  both 
ignorant  and  inexperienced,  but  failures  and  disasters? 

As  a  means  of  disarming  the  muscles,  or  of  placing  them  off  their 
guard,  we  often  practice  successfully  the  diversion  of  the  mind  of  the 
patient.  At  the  very  moment  that  the  limb  is  moved  or  extension  is 
made,  a  question  is  addressed  to  him,  or  he  may  be  suddenly  surprised 
by  some  unexpected  intelligence. 

Extension  and  counter-extension,  made  with  our  own  hands  or  with 
the  hands  of  assistants,  constitute  the  second  resort  where  manipula- 
tion alone  has  failed.  The  surgeon  seizing  upon  the  limb  firmly  with 
his  hands,  makes  the  extension,  while  the  assistants  make  the  counter- 
extension;  or,  instead  of  grasping  the  limb  directly,  the  operator  may 
use  for  this  purpose  circular  and  longitudinal  bandages,  or  the  bandage 
or  handkerchief  tied  in  the  form  of  the  clove-hitch.  Extension  is  thus 
applied  in  connection  with  manipulation,  aided,  perhaps,  by  direct 
pressure  upon  the  head  of  the  displaced  bone.  Failing  in  this,  we 
employ  some  one  of  the  various  mechanical  contrivanceia  v{Vi\Q\v^  ^^VsSv^ 
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they  are  capable  of  exerting  much   more  power,  possess  also  the  im- 
portant advantage  of  openituig  gradually  and  steadily,  by  wliich  mode 

the  resistance  of  the  muscles  is  always  more 
speedily  and  more  coraplet-ely  overcome. 

For  this  purj>ose  surgeons  employ  gener- 
ally, in  the  ca.se  of  the  large  limtw?,  the  coin* 
piuud  pulleys,  or  the  simple  rope  windlaaB, 
which  latter  is  thus  deKTibed  by  Dr.  Gilbert, 
of  Philadelphia :  "  Place  the  patient,  and 
adjust  the  extending  and  counter-extending 
bands  as  for  the  pulleys ;  then  procure  an 
ordinaiy  bed-cord  or  a  wash-line,  tie  theemU 
together  and  again  double  it  upon  iti^elf,  pass 
it  through  the  extending  tapes  or  toweb, 
doubling  the  whole  once  more,  and  fasten  the 
distal  end,  consisting  of  four  loops  of  rope,  to 
a  window-sill,  door-sill,  or  staple,  so  that  the 
cords  are  drawn  mcxlerately  tight ;  finally, 
pass  a  stick  through  the  centre  of  the  double 
rope,  then  by  revolving  the  stick  as  an  axis 
or  double  lever,  the  power  is  produced  pre- 
cisely as  it  should  be  in  such  ca-ses,  vix.,  slow- 
ly, steadily,  and  continuously,'* 

Jar  vis's  adjuster,  although  very  complex 
possesses  some  advantages  over  the  puUcgrs^ 
which  may,  perhaps,  entitle  it  to  the  preference  in  a  few  cases. 

Among  the  constitutional  means,  ether  and  chloroforni  occupy  i 
first  rank ;  indeed  they  are,  at  the  present  day,  almast  the  only  nic 
of  this  class  to  which  surgeons  resort,  and  their  value  in  this  point 
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Compound  puJleya,  And  ring  to  which  one  end  of  the  pullojr-rop^  i«  tMUnn^i. 

of  view  can  scarcely  be  over-estimated.  Only  when  some  unusual 
cirrunistanee  or  condition  of  the  patient  forbade  the  use  of  an  anie^ 
thetie,  would  the  surgeon  return  to  the  ancient  practi(.H5  of  bleeding 
ad  deltquium^  of  prosti'ating  the  system  with  antimony,  or  to  the  Ufli 
of  those  vastly  less  efficient  agents,  opium  and  the  warm  both. 
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CHAPTER  IL 

DISLOCATIONS  OP  THE  LOWER  JAW  (TEMPORO-M AXILLARY). 

There  are  two  principal  forras  of  this  dislocation,  namely,  the 
double  or  bilateral  dislocation,  and  the  single  or  unilateral ;  in  both  of 
which  the  direction  of  the  displacement  is  forwards.  To  these  there 
has  been  added  one  example  of  an  outward  displacement  accompanied 
with  a  fracture.^ 

2  1.  Donble  or  Bilateral  Dislocation. 

This  form  of  dislocation  of  the  lower  jaw  is  much  the  most  frequent, 
being  met  with  in  about  two  out  of  every  three  cases.  It  appears  also 
to  occur  oftener  in  women  than  in  men,  and  usually  between  the  twen- 
tieth and  thirtieth  year  of  life.  In  infancy  and  extreme  old  age  it  is 
exceedingly  rare;  yet  Sir  Astley  Cooper  mentions  a  case  in  which 
**  two  boys "  being  at  play,  one  had  an  apple  thrust  into  his  mouth, 
producing  a  double  dislocation ;  and  N^laton  saw  the  same  accident  in 
an  old  man  of  seventy-two  years,  who  was  toothless. 

This  comparative  immunity  in  youth  and  old  age  has  been  ascribed 
to  certain  peculiarities  in  the  form  of  the  jaw  at  these  periods  of  life. 
N6laton  attributes  its  more  frequent  occurrence  in  middle  life  to  the 
great  length  and  strong  anterior  inclination  of  the  coronoid  process. 

In  a  majority  of  cases  the  direct  or  immediate  cause  has  seemed  to 
be  muscular  action  alone.  Malgaigne  found  this  cause  to  prevail  in 
twenty-five  out  of  forty  cases ;  and  of  the  twenty-five  cases  fifteen 
were  occasioned  by  gaping,  five  by  convulsions,  four  by  vomiting,  and 
one  by  rage.  Dr.  Pnysick,  of  Philadelphia,  found  both  condyles  dis- 
located in  a  woman  in  consequence  of  the  violent  gesticulation  of  her 
jaw  while  scolding  her  husband.  But  in  a  more  remarkable  case  still, 
this  surgeon  found  the  jaw  dislocated  aft^r  recovery  from  a  profuse 
salivation,  and  of  the  cause  of  which,  or  the  time  of  its  occurrence,  the 
patient,  a  young  girl,  could  give  no  account.  Dr.  Physick  made  sev- 
eral ineffectual  attempts  at  reduction,  and  only  succeeded  at  last  after 
he  had  made  her  completely  intoxicated  with  ardent  spirits.' 

Dr.  E.  Andrews,  of  Michigan,  found  both  condyles  dislocated  by  a 
lobelia  emetic.  The  patient  had  oft^n  taken  these  emetics  before,  and 
had  finequently  experienced  a  sensation  "of  catching'*  at  the  joint,  but 
the  jaw  had  always  until  this  time  resumed  its  position  spontaneously.^ 

Among  the  causes  from  outward  violence,  the  introduction  of  some 

1  Robert,  Journal  de  Chir.,  1844. 

«  Pbyrick,  Dor»ey'8  Elements  of  Surgery,  vol.  i,  p.  202.     Philadelphia,  1818. 

s  Andrews,  Peninsular  Journ.  Med.,  toI.  iii,  p.  101.    1855. 
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foreign  body  into  the  mootli,  aod  the  extraction  of  teeth,  occupy  the 
most  iraportiint  place.  In  fifteen  cases  seven  were  from  the  former 
and  six  from  the  latter  cause. 

My  former  pupil,  Dn  A.  W.  Gilbert,  has  related  a  case  which  came 
under  his  own  observation,  produced  by  a  similar  cause.  During  his 
apprenti(jeship  with  Dr.  Parsons,  a  dentist,  he  was  requested  to  insert 
a  set  of  teeth  for  a  young  man  residing  in  Cattaraugus  Co.,  N.  Y-,  and 
while  ojiening  his  mouth  to  take  an  impression  of  his  gums,  he  dislo- 
cated '*both  eondyle.s  forwards,  under  the  zygomatic  arches;"  but  so 
perfectly  were  the  muscles  relaxetl,  that  he  immediately  reduced  thentt 
without  the  least  difficulty,  by  placing  his  thumbs  as  tar  back  as  po^ 
siblc  upon  the  molar  teetli,  depressing  the  back  part  of  the  jaw,  and 
at  the  same  moment  elevating  the  ehin.^ 

Prof  James  Webster,  of  Rochester,  N-  Y,,  dislocated  the  jaw  of  a 
lady  while  attempting  to  pry  out  a  root  of  one  of  the  molars* 

Paihology. — In  order  tliat  we  may  l>etter  understand  the  patholoey 
of  this  accident,  it  will  be  proper  to  say  a  few  words  in  relation  to  t&t 
anatomy  of  the  temporo-maxillary  articulation  and  the  other  pid^^ 
concerned  in  the  dislocation  now  under  consideration*  ^^| 

The  articulation  is  formed  by  the  condyloid  pi^ocess  of  the  inferwr 
maxilla  and  the  glenoid  fossa  of  the  tempoml  bone,  in  front  of  which 
fossa,  and  at  the  root  of  the  zygomatic  arch,  is  a  slight  elevation,  called 
the  articular  eminence.  Between  the  joint  surfoces,  both  of  which  are 
covered  with  cartilage  of  incrustation,  is  placed  an  interarticular  car- 
tilage, which  divides  the  joint  into  two  cavities,  one  correspondiug  to 
the  contlyle  of  the  inferior  maxilla,  and  the  otlier  to  the  glenoid  (oBB^ 
each  of  which  is  furnished  with  a  distinct  synovial  membrane. 

Properly  there  is  but  one  ligament — namely,  the  external  lateral— 
which  passes  from  the  outer  gurfat«  of  the  articular  eminence  to  the 
eorresponding  surface  of  the  neck  of  the  condyle.  What  is  callcJ  tb« 
internal  lateral  ligament  arises  from  the  apex  of  the  spinous  prooeg^  of 
the  sphenoid  bone,  and  is  inserted  into  the  margin  of  the  d.  '  '  f^- 
raen,  and  has  therefore  no  immediate  connection  with  the  a:  n, 

although  it  tends  to  strengthen  the  joint.  The  same  is  true  ui'  thft 
stylo-maxillary  ligament*?. 

The  lower  jaw  is  drawn  upwards,  or  close*!  u|x»n  the  upper  jaw,  bjr 
the  action  of  the  temporal,  masseter,  and  internal  pterygoid  muscles; 
it  is  drawn  downwards  by  the  action  of  the  digastricus,  mylo-hyoitleiw, 
and  genio-hyoglossus  muscles  ;  forwards  by  a  few  fibres  of  the  mai«eter 
and  by  the  external  pterygoid  muscJes;  and  latemlly  by  the  alteroaie 
action  of  the  external  and  internal  pterygoid  muscles. 

When  the  mouth  is  open  to  its  utmost  extent,  the  maxillary  oondrk 
rises  upon  the  articular  eminence  until  it  rests  upon  its  very  summit. 
Indeed,  it  is  probable  that  in  most  persons  it  advances  rather  in  front 
of  the  centre  of  the  emineuc^i ;  so  that  in  order  to  become  actually 
dislocated  it  only  needs  that  the  capsule  shall  be  somewhat  relaxe*J,  or 
that  it  shall  actually  give  way  in  front,  when  the  condyles  slide  for- 

)  Gi1t>ert,  Thofiii  on  DUlocutlon  of  the  Inf.  Max.    UnivGrsiiy  of  fiuilWlu,  30$& 


DOUBLE    OR    BILATERAL    DISLOCATION* 


535 


waixls  and  cKicupy  a  positiftn  direetiv  in  front  instead  of  behind  this 
eminence. 

It  is  easy  to  comprehend  how  the  combined  action  of  the  two  external 
pterygoid  muselcj^j  with  a  p«jrtion  of  the  fibres  of  the  masseter,  may 
alone  prodmx'  the  diBlocation  when  the  month  is  wide  open,  and  espe- 
cially when,  in  consequence  of  a  slight  blow  uj)on  the  chin,  the  anterior 
portion  of  the  capsule  bec4>mes 

lacerated ;  for  it  nmnt  be  noticed  ^'<*'  ^^' 

that  the  ascending  ramus,  M-ith 
it^  prolonged  con<lyloid  process, 
constitutes  a  lever  of  the  first 
kind,  in  which  tfie  tcniponil 
muscle,  attacheti  to  the  coronoid 
process,  the  masseter,  and  even 


f^'y 


dr 


^ 


I esL 


the  mastoid  process,  constitute 
the  fulcrum,  the  anterior  portion 
of  the  capsule,  the  weiglit,  and 
the  force  acting  against  the  front 
of  the  chin,  tlie  power. 

In  this  position  of  the  condyle, 
drawn  upwards  and  tbr\vards  by  noubiodiitocftUon  of  the  inferior  m»xU!*. 

"  e  action  of  the  pterygoi<l  and 

raporal  muscles,  the  chin  descends  toward  the  neck,  and  the  coronoid 
prooess  rests  against  tlic  back  of  the  superior  maxilla,  or  against  the 
malar  bone  at  the  [wiot  of  its  junction  with  the  ujiper  maxillary.  The 
temporal,  masseter,  and  internal  pterygoid  muscles  are  very  much  upon 
the  stretch,  if  not  more  or  less  lacomtiHl. 

SympfoTfifi, — The  mouth  is  widely  open  and  the  jaw  nearly  immov- 
able. It  has  been  noticed  generally  that,  by  pressure,  the  chin  may 
be  slightly  depressed,  but  that,  owing  proliably  to  the  pressure  of  the 
^coronoid  process  against  the  body  of  the  upper  maxilla,  or  against  the 
malar  bone,  it  is  generally  impossible  to  elevate  the  Jaw  in  any  degree 
whatever. 

The  jaw  is  also  slightly  advanced  ;  a  depression,  covering  a  consid- 
erable space,  exists  between  tlie  auditory  canal  and  the  posterior  raar- 
gin  of  the  condyle.  A  slight  fulness  is  ohserv4xl  in  the  temjioral  fossa, 
and  also  upon  the  side  of  the  cheek  in  the  region  of  the  m;isseter  muscle. 

Ordinarily  tlie  patient  suiters  considerable  pain,  but  not  always, 
from  the  pressure  of  the  condyles  upon  the  branches  of  the  tcniporal 
nerves.  There  isaconst^int  flowing  of  the  saliva  from  the  mouth;  the 
patient  is  unable  to  articulate,  and  even  deglutition  is  performed  with 
great  difficulty. 

Prognosis, — When  the  dislocation  remains  unreduced,  the  lower  jaw 
gradually  approximates  the  upjKir,  and  its  anterior  projection  sen^^ibly 
diminishes,  the  saliva  ceases  to  dribble  from  the  mouth,  degkititioa 
and  speech  are  restored,  mastication  is  performed  with  cousidemble 
ease,  and,  in  short,  the  |iuticnt  comes  at  length  to  experience  no  great 
[Convenience  fmm  the  displacrement. 

Robert  Smith  relates  the  case  of  a  woman  whose  lower  jaw  was  dis- 
located during  an  epileptic  convulsion.     She  was  at  the  time  in  one  oC 
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tlic  m€trofK)litaQ  hospitals!,  but  the  awident  was  not  DOtk«d  by  the 
gmgeons,  and  it  remained  ever  afterwards  unreduced.     At  the  end  of 

a  year  she  could  clo^e  the  lipg  f»er- 
tet'tly,  but  was  aV>le  to  open  the  mouth 
only  to  a  limited  extent;  the  teeth  of 
the  lower  jaw  remained  ad%'anoeil,  th« 
involuntary  flow  of  saliva  had  cen^, 
and  the  faculty  of  spee<_'h  had  kmm 
regained  J  In  Profesftor  Websier's 
case,  to  w  hieh  I  have  before  refejred, 
althou^ii  the  jaw  was  imme<liately 
and  easily  retluced,  atW  the  lape 
of  sevenil  year^,  when  I  saw  the 
lady,  she  still  complained  that  it  hurt 
her  whenever  she  ate,  and  that  ^he 
often  felt  the  condyles  slip  in  their 
goekets. 

Reduction  has  been  aeoom pitched 
by  Ph  vsick  in  the  case  already  reUted 
after  tlie  lapse  of  gieveral  weekis ;  Sir 
Astley  Cooper  reducetl  a  double  dis- 
location after  a  month  and  five  days, 
%vhieh  had  lieen  overhx)ked  by  the 
BooWe  dbiodUoo  of  tbo  Inferior  mixiii*.      g^  rgeou  i u  attendance ;'  a n<l  Dono\iin 

succeede<l  after  ninety -five  dnyn.^ 
Treatment — Reduction  may  generally  be  accomplished  witli  eiu»e  ii 
cases  of  reofnit  luxation,  in  the  following  manner:  The  (vatient  l»eiDg 
seated  upon  the  floor  with  his  head  between  the  knees  of  the  operator, 
a  couple  of  piccc?^  of  cork,  gutta-percha,  or  i>ine  wood  are  placed  a^ 
far  back  between  the  molars  as  possible,  when  the  sui^eon  seizing 
upon  the  chin  draws  it  steadily  upwards,  taking  care  not  to  draw  it 
forward8  at  the  same  time,  since  by  this  movement  he  would  resist 
the  action  of  the  musfles  wliirli  naturally  tend  to  restore  it  to  plaoe 
whenever  the  condyloid  processes  are  lifted  suflieientlv  from  the  zyg»>- 
TO  a  tic  foAsa?,  Many  surgeons  prefer  to  ^it  or  stand  in  front  of  the 
patient,  and  depress  the  condyles  by  means  of  the  thurabe  placed  inside 
of  the  mouth  and  upon  the  tops  of  the  molars.  If  the  thumbs  are 
used  in  this  way,  it  would  be  well  to  protect  thera  with  a  piece  of 
leatlier,  or  to  sli[»  them  off  from  the  t-eeth  suddenly  when  the  condyles 
ai*e  gliding  into  their  places,  as  the  m useless  sometimes  close  the  mouth 
with  suflicient  violence  to  bruise  severely  anything  which  might  it 
this  moment  be  interposed  between  the  teeth. 

The  method  practicc<l  by  Ravaton,  of  simply  lifting  the  chin  gmdu* 
ally  and  forcibly  towar«l  the  upper  jaw,  was  essentiaUy  the  «ame,  bat 
far  less  efficient ;  tor  althtnigh  he  placed  nothing  Ix^tween  the  molars 
to  serve  as  a  fulcrum,  the  backmost  teeth  themselves  muBt  in  Bomt 


*  Robert  Smith,  on  Fractures  and  DiEilocatlons.     Dublin^  18M,  p* 
'Sir  Aitloy  Cooper,  on  DUloc.  and  Frac,  Araer.  od.,  jk  ^U\. 
»  D.movHH,  Aiiier.  Joupn.  Med,  Sci,,  Oct.  1842,  p  470;  from  Dublbl  Med  TWh 
May  25,  1842. 
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d^ree  perform  this  service  whenever  the  lower  jaw  being  dislocated 
and  drawn  upwards^  the  chin  is  forcibly  approximated  toward  the 
upper. 

In  other  cases  it  has  been  found  necessary  first  to  disengage  the 
ooronoid  process,  by  depressing  the  chin  gently,  and  then  pressing 
backwards  in  the  direction  of  the  articulation ;  a  method  which  would 
certainly  deserve  a  trial  in  case  of  the  failure  of  that  first  described. 
This  was  the  method  practiced  by  Hippocrates. 

A  more  effectual  expedient,  however,  consists  in  reducing  one  side 
at  a  time ;  taking  good  care  always  that  the  side  first  reduced  is  not 
reluxated  while  the  attempt  is  being  made  to  reduce  the  other,  a  thing 
which  happened  in  one  of  the  cases  treated  by  Sir  Astley  Cooper,  ana 
has  happened  many  times  in  the  practice  of  other  surgeons. 

Finally,  if  all  other  expedients  fail,  we  ought  not  to  hesitate  to 
resort  to  anaesthetics,  nor  indeed  could  any  objection  exist  to  their  em- 
ployment at  any  period  of  the  treatment,  were  it  not  that  in  a  large 
majority  of  cases  the  re<iuction  is  effected  so  easily  and  promptly  as  to 
render  their  employment  wholly  unnecessary. 

After  the  reduction  is  accomplished,  it  will  be  a  matter  of  wise  pre- 
caution to  sustain  the  jaw  by  a  double-headed  bandage  passed  under 
the  chin,  and  secured  upon  the  top  of  the  head,  so  as  to  prevent  the 
mouth  from  being  accidentally  opened  too  far,  especially  during  sleep, 
since  experience  has  shown  that  a  tendency  to  a  reproduction  of  the 
dislocation  remains  for  some  time.  It  will  be  prudent  to  continue 
these  measures  of  protection  for  at  least  one  week ;  after  which  the 
danger  of  anchylosis  should  be  borne  in  mind,  and  the  extent  of  pas- 
sive motion  should  be  gradually  and  cautiously  increased.  In  illus- 
tration of  this  tendency  to  reluxation,  Malgaigne  refers  to  the  case 
mentioned  by  Put^gnat  of  a  woman  whose  jaw  for  many  years  became 
luxated  at  least  once  a  month ;  but  she  was  always  able  to  reduce  it 
herself. 

i  2.  Single  or  Unilateral  Dislocations. 

The  causes  of  this  accident  are  in  general  the  same  as  those  which 

Produce  double  dislocations,  and  it  occurs  most  often  in  middle  life. 
'artra  has  seen  one  exceptional  example  in  a  child  only  fifteen  months 
old,  and  I^vison  saw  a  case  in  an  old  man  who  had  lost  all  his  teeth.* 
Symptoim. — The  mouth  is  open,  but  not  so  widely  as  in  double  dis- 
location; the  jaw  is  nearly  immovable;  the  teeth  are  advanced;  the 
condyloid  process  can  be  felt  in  front  of  the  articular  eminence,  leav- 
ing a  depression  in  its  natural  situation,  and  the  coronoid  process  is 
more  prominent  than  in  the  bilateral  dislocation. 

It  will  be  remcml)ered  that  we  have  already  pointed  out  an  impor- 
tant diagnostic  mark  between  a  fracture  of  the  neck  of  the  condyloid 
process  and  a  dislocation  of  one  condyle.  In  the  latter  the  chin  in- 
clines to  the  opposite  side,  while  in  the  former  it  falls  toward  the  side 
upon  which  the  accident  has  occurred.     According  to  Hey,  this  lateral 

1  LevisoDf  Boston  Med.  and  Surg.  Journ.,  vol.  xxxiv,  1S46,  p.  8SS,  from  London 
Lancet. 
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deviation  of  the  chio  is  not  always  present  in  dislocations  ;  and  Robert 
Smith  nieations  one  case  in  which  the  surgeon  was  misled  by  this*  eir» 
ciimstance  so  far  as  to  attempt  a  reduction  upon  the  left  side  when  the 
dislocation  was  upon  the  right. 

Treatment — The  same  rules  of  treatment  which  we  have  established 
for  dislocations  of  both  condyles  will  be  applicable  to  the  single  dislo- 
cations, with  only  such  modifications  as  will  he  naturally  suggefited  to 
the  surgeon. 

In  the  case  mentioned  by  Levison,  the  dislocation  w^as  constantly 
recurring  upon  the  left  Bide  ;  and  it  was  especially  liable  to  happm 
when  just  awakening  tVom  sleep.  *'  He  would  then  pull  his  jaw,  pres* 
it  backwards,  when,  after  about  half  an  hour's  work,  bang  it  seemed 
to  go,  and  all  was  right  again/*  This  old  gentleman  wivs  finally  re- 
lieved of  these  annoyances  by  a  band  fits  ten  ed  under  the  chin.  In 
such  a  c^ise,  an  apparatus  construeted  after  the  same  plan  as  my  lower- 
Jaw  fracture  apparatus  might  perhaps  serve  a  useful  purpose. 


{  3«  CoDdltionB  of  the  Jaw  simnlating  Luxations, 

There  is  a  condition  of  the  temporo-maxillary  articulation  called  by 
Sir  Astley  Cooper  "  subluxation  of  the  jaw,"  in  which  it  is  assnmeil 
that  the  condyles  slip  l>efore  the  anterior  margins  of  the  interarticul»r 
cartilages,  and  thus  for  the  time  render  the  jaw  immovable.  No  posi- 
tive evidence,  however,  has  ever  been  presented,  either  by  Str  Astl^^y 
or  othei*s  that  any  such  derangement  of  the  joint  apparatus  d«M^  actu- 
ally take  place,  the  opinion  being  base*l,  not  upon  diss<*ctions,  but  onl? 
upon  the  symptoms  which  are  known  to  att'ompany  the  accident*  ft 
is  quite  probable  that  this  explanation  of  the  phenomenon  in  qtiestioo 
is  the  true  one,  yet  it  is  not  impossible  that,  in  some  rare  cases  it  lias  DO 
relalion  whatever  to  the  iuterarticnhir  cartilages,  but  that  it  indicate) 
a  true  subluxation  of  the  inferior  maxilla  upon  the  zygomatic  emi- 
nences* 

It  occurs  mostly  in  young  jieople,  and  in  those  of  a  feeble  or  scrofa* 
lous  diathesis.  Relaxation  of  the  capule,  ligaments,  and  nut^loi 
about  the  joint  may,  therefore,  be  reganled  as  the  principal  predii?pn»- 
ing  cause.  Tlie  exf*itiug  causes  are  generally  yawning,  or  biting  npoo 
some  very  hanl  substance* 

The  symptoms  arc  a  sudden  arrest  of  the  motions  of  the  jaw,  with 
the  mouth  about  half  open,  tiic  arrest  of  motion  being  accompanii^l  or 
preceiled  generally  with  a  sensation  of  slipping  in  one  of  the  articula* 
tions.  The  chin  is  slightly  inclined  to  the  opposite  side.  The  c?ondyie 
may  be  felt  somewhat  advanced  in  its  socket,  and  while  it  remains  io 
this  position  the  patient  experiences  some  pain. 

In  most  cases  tlie  condyle  resumes  ib*  place  spontaneously,  or  after  ft 
slight  lateml   motion  of  ihe  jaw;  but  at  other  times  it  requires  i 
little  manual  fort^  to  replace  it. 

I  have  myself,  during  several  years  of  my  early  life,  while  porsuiog 
my  studies  at  college,  experienced  this  acciilent  many  times.     It  wai* 

feculiarly  prone  to  occur  in  tlie  morning,  and  it  l>cciimc  necessjiry  that 
should  eat  with  some  care  at  ray  fii'st  meal.     Sometimt^s  the  locking 
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of  the  jaw  was  upon  the  right  and  sometimes  upon  the  left  side;  it  was 
always  slightly  painful.  Generally  the  condyle  was  made  to  fall  into 
place  by  a  voluntary  lateral  motion  of  the  jaw,  but  occasionally  I  was 
obliged  to  press  gently  against  the  chin  with  my  hand.  I  never  adopted 
any  measures  to  remove  the  predisposition,  but  as  I  became  older  the 
annoya;ice  gradually  ceased. 

Benevoli,  in  a  dissertation  published  at  Florence,  Italy,  in  the  year 
1747,  describes  another  condition  very  analogous  to  this  which  we  have 
now  described,  but  which  evidently  depended  upon  a  contraction  of  the 
muscles.  A  priest  having  opened  his  mouth  very  widely  in  gaping, 
found  himself  unable  to  close  it.  A  surgeon  who  was  called  diagnos- 
ticated a  dislocation  of  the  jaw,  and  attempted  to  reduce  it,  but  failing, 
Benevoli  was  called,  who  observing  ''that  the  jaw  was  not  absolutely 
immovable,  that  the  articulations  were  not  separated,  and  that  the  chin 
did  not  incline  outwards  or  toward  the  sternum,"  concluded  that  it  was 
only  a  contraction  of  the  depressing  muscles.  He  therefore  prescribed 
fomentations  and  oily  unctions.  The  same  night  the  temporal  muscles 
had  acquired  the  size  of  a  couple  of  eggs,  from  contraction,  but  the 
next  day  the  patient  could  shut  his  mouth,  and  by  the  following  day 
the  tumefaction  of  the  temporal  muscles  had  also  disappeared,  and  the 
restoration  of  the  functions  of  the  mouth  was  complete. 

Malgaigne,  to  whom  I  am  indebted  for  the  above  case,  relates  two 
others,  one  in  the  person  of  the  surgeon  Mothe,  and  the  other  in  a 
young  man  who  was  suiTering  from  paralysis  and  spasmodic  contrac- 
tions of  the  muscles.  Mothe  observes  that  it  had  occurred  to  him  very 
often,  and  that  it  still  continued  to  happen  sometimes,  that  when  he 
gaped  pretty  widely,  the  genio-hyoid  and  mylo-hyoid  muscles  con- 
tracted with  so  much  force  as  to  render  it  impossible  for  him  to  close 
his  mouth;  these  muscles  being  thus  in  a  s^^ate  of  cramp,  their  bellies 
became  hard  under  the  chin,  and  so  painful  that  he  was  obliged  imme- 
diately to  press  upwards  against  the  under  surface  of  the  chin  in  order 
to  oppose  their  action.  This  condition  would  last  from  one  to  three 
minutes,  and  was  relieved,  generally,  by  frictions  made  with  the  hand 
over  the  contracted  muscles.  Sometimes  he  actually  believed  that  the 
lower  jaw  was  dislocated,  although  the  result  always  convinced  him 
that  it  was  not. 

TrecUment. — In  most  or  all  of  the  cases  of  this  peculiar  derangement 
of  the  temporo-maxillary  articulation,  which  have  come  under  my 
notice,  a  spontaneous  cure  has  been  soon  effected.  It  will  be  proper, 
however,  in  all  cases,  to  instruct  the  patient  to  avoid  using  the  jaw  in  a 
manner  to  produce  the  sensation  of  slipping;  and  if  the  general  health 
is  impaired,  to  adopt  suitable  measures  to  improve  his  condition.  Cold 
water  affusions  to  the  side  of  the  face  and  jaw  would  seem  also  to  be 
rational  measures,  and  I  have  generally  recommended  their  u&e. 
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CHAPTER    IIL 


DISLOCATIONS  OF  THE  SPINB. 


Delpech  and  Abernetliy  denit^l  the  po:5,sibinty  of  a  dislocation 
the  Bpiiie,  either  m  the  eervit^l,  dorsal,  or  lumbar  region,  without  the 
coDCurrenee  of  a  fracture. 

Says  Sir  Ast  ley  Cooper:  "I  have  never  witnessed  a  sepaimtion  iif 
one  vertebra  from  another  through  the  intervertebral  mib«taiioe,  witboul 
fracture  of  the  articular  proeesses ;  or,  if  those  processes  rtijnahi  un- 
broken, without  a  fracture  through  the  bodiejs  of  the  vertehne/'  He 
would  not,  however,  be  uudei^Htood  to  deny  the  possil>ility  of  a  dishx^- 
tion  of  the  eerviail  vertebra*,  their  artieidar  proceiiises  being  placed  more 
obliquely  than  those  of  the  other  vertebrie. 

The  accident  is,  no  doubt,  exc^eedingly  rare,  at  least  without  tlie  com- 
plication of  a  tmctiire,  and  it  is  not  impi*obal>le  that  the  actual  number 
18  .smaller  tliau  the  rc[>orteii  examples  would  indicate.  Those  who 
make  autopsies  tio  uot  always  perform  their  duties  wnth  that  exact 
fidelity  which  rnij^ht  be  necessary  to  determine  so  nice  a  jwunt  n^  a 
fracture  of  an  oblique  prtxiess,  and  it  is  quite  likely  that  the  circumstaoct 
may  have  been  overhxiked  in  stmie  cases;  but  a  considerable  number 
of  well-authenticatetl  examples  of  simjile  dislocations  of  ecrviciil  verte- 
bra? have  accumulateil  within  the  liLSt  fifty  years.  The  reportr«l  exnui- 
pies  of  simple  dislocations  of  the  other  vertebrie  are  Dot  m  iiumen>U9, 
nor  as  well  attestHl. 

The  clauses  are  in  general  the  same  with  those  which  produce  fnus 
tures  of  the  vertebne,  i^uch  as  falls  U|)on  the  head,  feet,  or  back,  and 
violent  Hexions  of  the  spine  backwards  or  to  the  one  side  or  th*»  other. 

Several  examples  arc  recordtnl  of  **  spontaneous  *'  di-'  is,  tin? 

result  of  some  nvorbid  chancres  in  the  Ikmics  or  in  the  li-  of  the 

spinal  column  ;  which  accidents  seem  to  belong  more  properly  to  gen- 
eral treatises  upon  surgery* 

The  symptoms,  also,  partake  of  the  same  general  char!ict<T  with 
fractures  ;  the  accident  being  accompanied  with  more  or  h*8i*  compleU? 
paralysis  of  thost*  portions  of  the  body  winch  receive  their  nervous 
supply  from  below  the  poitit  at  which  the  dislocation  has  occurteJ; 
the  Biiiual  coluiun  f*resentiMg  at  the  scat  of  displacement  an  angul^ 
projection  or  some  form  of  irregularity  ;  and  the  distortion  bdttg  at- 
tended with  pain,  especially  wlien  an  attempt  is  made  to  move  the 
Ixxly* 

In  very  many  cases  the  symptriuiH  are  so  nearly  like  those  presented 
in  a  case  of  fracture,  that  the  diagnosis  is  renderct!  excetMlingly  difllcult. 
The  presence  or  absence  of  crc|iitus  rnay  aid  in  the  diagnosis,  and  yet 
it  is  well  understood  that  this  symptom  is  often  absent  in  simple  frao- 
tures,  and  that  it  may  be  present  in  all  those  example*  of  dislocation 
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which  are  accompanied  with  a  fracture  of  an  oblique  process,  or  of  any 
other  portion  of  the  vertebree,  which  class  of  examples  constitutes  a 
large  majority  of  the  whole  number. 

There  is  usually  present,  however,  in  the  dislocation,  whether  partial 
or  complete,  a  peculiar  fixedness  or  rigidity  of  the  spine,  which  serves 
to  distinguish  this  accident  from  a  fracture  of  the  spine  as  plainly  as 
the  preternatural  rigidity  of  the  limb  in  dislocations  of  the  long  bones, 
serves  to  distinguish  these  accidents  from  fractures  of  the  same  bones. 
The  head  or  upper  portion  of  the  spinal  column  is  bent  forwards,  or 
backwards,  or  more  commonly  to  one  side,  and  in  this  [Kisition  it  re- 
mains immovably  fixed  until  the  reduction  is  accomplished.  Some- 
times, also,  the  surgeon  may  feel  distinctly  the  lateral  deviation  of  the 
spinous  process,  and,  in  the  neck,  the  transverse  processes  become  an 
important  guide  in  the  diagnosis. 

After  these  few  general  remarks,  I  shall  proceed  to  speak  of  disloca- 
tions of  the  spine  in  the  same  order  in  which  I  have  treated  of  fractures 
of  the  spine. 

i  1.  Dislocations  of  the  Lumbar  Vertebr®. 

Sir  Astley  Cooper  plainly  intimates  that  he  does  not  believe  a  dislo- 
cation can  occur  in  either  the  dorsal  or  lumbar  region  without  the 
concurrence  of  a  fracture,  and  Boyer  affirms  positively  that  it  is  "  en- 
tirely impossible.'' 

Without  wishing  ourselves  to  insist  upon  the  actual  impossibility  of 
these  accidents,  we  are  prepared  to  affirm  that  no  well-authenticated 
case  has  yet  been  reported ;  at  least  of  a  complete  dislocation,  unac- 
companied with  a  fracture  of  the  articulating  apophyses.  We  can 
even  conceive  it  possible  that  a  lumbar  vertebra  may  be  dislocated 
forwards  or  backwards,  and  that  a  dorsal  vertebra  may  be  dislocated 
laterally,  without  a  fracture  ;  yet  we  hardly  think  either  of  those  events 
probable.  What  we  urge,  however,  is  that  no  evidence  appears  to  be 
famished  that  such  a  dislocation  has  actually  occurred. 

Cloquet  mentions  the  case  of  a  "  tiler"  who  fell  from  the  roof  of  a 
house  Dackwards,  and  dislocated  one  of  the  lumbar  vertebrae.  This 
patient  lived  many  years  after  the  accident,  and  at  the  autopsy  it  was 
found  that  the  second  lumbar  vertebra  had  been  luxate<l  to  the  right 
by  a  movement  of  rotation  about  the  lefl  articular  process,  the  two 
oblique  processes  of  the  lefl  side  preserving  their  connection,  while 
those  of  the  right  were  separated  quite  half  an  inch.  The  right  verte- 
bral plate  was  broken,  and  the  canal  of  the  vertebra  was  thus  thrown 
open  and  widened.' 

Dupuytren  says  that  a  man  was  crushed  by  the  falling  of  a  bank  of 
earth  upon  his  loins,  when  in  the  act  of  bending  forwards.  On  the 
third  day  he  was  brought  to  H6tel  Dieu,  when  it  was  observed  that 
his  lower  extremities  were  completely  paralyzed ;  and  that  there  ex- 
isted in  the  upper  part  of  the  lumbar  region  a  hard  tumor,  by  pressure 
upon  which  a  crepitus  was  manifest.     A  second  tumor  could  be  dis- 

^  Cloquet,  Malgaigne,  from  Journ.  des  DifTormites  de  Maison  ,  torn,  i,  p.  458. 
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tinctlj  felt  in  front  through  the  abdominal  parietes,  and  the  lenj^h  rf 
the  spine  was  evidently  diminished.  This  man  died  on  the  sixtit  dty 
from  a  gradual  ajsphyxia.  When  the  body  was  examined  it  wjis  fmind 
that  the  last  dtirsal  antl  fi rj^t  lombar  vertebra  iiad  been  pusbeil  for* 
wards  moi'e  than  one  inch,  lacerating  the  spinal  marrow,  breiiking  the 
transverse  and  oblique  processes  of  the  ]ast  dorsal  and  fii'st  two  lundmr 
vertebrae,  and  tearing  otf  a  small  fragment  of  the  body  of  one  of  the 
vertebne.  where  the  intervertebral  substance  adhered  to  it,* 

These  are  all  the  cases  of  dislm^ation  of  the  lumbar  vertebwe  of 
which  I  am  able  to  find  any  record.  Both  were  actximpaiiied  with 
fractures.  In  neither  case  wai?  any  attempt  made  to  reduce  the  dislo- 
cations. In  the  second,  it  is  8<.'arccly  pruhable  that  any  means  could 
have  been  employed  M'hich  would  have  ifucceeded  in  restoring  the 
bones  to  their  places ;  nor  is  it  probable  that  if  the  bones  had  been  re- 
stored to  place,  the  patient  would  have  survived  the  aet'ident  a  day 
longer,*  prtibably  not  so  long.  The  cord  was  greatly  lacerated,  and 
the  diaphragm  torn  up  and  displaced^  rendering  a  recovery  almost  tin- 
possible. 

In  tlie  first  example,  where  the  dislocation  w^as  less  complete,  and 
the  eom[»lications  less  grave,  con  Id  reduction  have  ofiered  any  reason- 
able chance  for  relief?  By  extension,  combined  with  a  movemeiit  nf 
rotation  in  a  direction  opposite  to  that  in  which  the  displacement  bad 
taken  place,  it  is  possible  that  a  reduction  might  have  l>een  aecx»m* 
plisiicd.  The  attempt  certainly  would  have  been  justifiable  ;  but  since 
the  man  lived  **  many  years  *^  without  the  rednction,  it  is  doubtful 
whether  the  result  of  a  reduction  would  have  been  more  fortunate* 


{  2.  BiBlocatioafi  of  the  Doraal  Vertebrae. 

Malgaigne  enumerates  twelve  examples  of  dislocations  of  the  dorsal 

vertehrje.  I  have  fmim]  reported  by  American  snrgeons,  at  dates  too 
recent  to  have  been  included  in  his  analysis,  two  other  examples;  but 
of  this  nnmljer  only  three  are  claimed  to  have  been  simple  disl locations, 
unaccomjmnied  with  fracture.  One  of  the  fourteen  was  a  dislfx*atioQ 
of  the  fifth  dorsal  vertebra  u|ion  the  sixth,  one  of  the  eighth,  two  of 
the  ninth,  five  of  the  eleventh,  and  fivt^  of  the  twelfth  ;  the  relative 
fre<|uemT  of  their  n<'currcnce  in  the  d liferent  vertebrae  corrfsjwniditig 
with  the  oljservation  of  Weber,  as  to  the  points  of  the  spinal  marn>w 
wdiich  allow  of  the  greatest  freedom  of  motion,  and  are  consec|uentJy 
most  liable  to  disloaitions.  The  direction  of  the  displacement  in  ten 
cases  was  observed  to  be  six  times  forwards,  twice  backwards,  and 
twice  to  tlie  one  side. 

Two  of  those  which  were  unac*companie<l  with  fracture,  occurring 
respectively  in  the  tenth  and  sixth  dorsiil  vertebrae,  were  examples  of 
a  dislocation  forwards,  and  the  third,  lielonging  to  the  ninth  vertebra, 
was  a  dislocation  backwards,  A  lateral  luxation  without  fracture  has 
not  been  recorded.    It  is  worthy  of  remark,  also,  that  these  three  exam- 
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Eles,  being  all  which  our  science  up  to  this  moment  possesses,  have 
appened  in  the  experience  of  the  same  surgeon.' 

A  moment's  consideration  of  the  anatomy  of  these  processes  will 
render  it  apparent  that  even  a  partial  luxation  forwards  without  a  frac- 
ture of  the  oblique  apophyses  is  impossible,  and  that  in  the  direction 
backwards  the  luxation  can  only  occur  to  the  extent  of  about  one- 
quarter  of  an  inch,  constituting  only  a  species  of  articular  diastasis, 
without  breaking  off  the  articulating  apophyses  of  the  lower  corre- 
sponding vertebra.  The  first  two  examples,  therefore,  notwithstanding 
they  have  been  received  without  question  by  Malgaigne,  I  shall  un- 
hesitatingly reject.  The  third,  which  alone  carries  evidence  of  its 
having  been  correctly  reported,  and  which  was  only  a  partial  disloca- 
tion, is  related  as  follows:  ''A  mason  having  fallen  from  a  height  in 
such  a  manner  as  that  the  lower  part  of  his  back  struck  upon  the  angle 
of  the  upper  step  of  a  ladder,  died  on  the  following  day.  After  death 
it  was  observed  that  the  spinous  processes  of  the  dorsal  vertebrae  were 
prominent  down  to  the  tenth ;  and  that  the  tenth  process  with  all  of  the 
processes  below  were  depressed.  It  was  also  noticed  that  this  depres- 
sion, very  marked  when  the  trunk  was  thrown  backwards,  gradually 
diminished  and  finally  disappeared  altogether  when  the  body  was  bent 
forwards.  On  removing  the  soft  parts  it  was  found  that  the  ligaments 
were  extensively  torn  asunder  and  detached,  so  as  to  permit  the  articu- 
lating apophyses  of  the  tenth  vertebra  to  be  carried  into  contact  with 
the  back  of  the  ninth.  The  spinal  marrow  had  undergone  no  visible 
alteration."* 

Malgaigne  thinks  he  has  once  observed  the  same  thing  on  a  living 
subject,  and  that  by  simply  bending  the  body  forwards  he  accomplished 
the  re<luction  and  effected  a  perfect  cure,  except  that  a  slight  curvature 
remained  at  the  point  of  injury. 

Among  the  cases  reported  as  having  been  complicated  with  fracture, 
the  following  example,  reported  by  Dr.  Graves,  of  New  Hampshire,  to 
Dr.  Parker,  of  this  city,  possesses  unusual  interest : 

On  the  second  day  of  January,  1852,  a  man,  set.  25,  was  struck  on 
the  back  while  in  a  stooping  posture  by  a  falling  mass  of  timber,  causing 
a  dislocation  of  the  last  dorsal  upon  the  first  lumbar  vertebra.  His 
lower  extremities  were  completely  paralyzed,  and  priapism  continued 
for  several  hours.  The  surgeon  determined  to  make  an  attempt  at  re- 
duction, and  for  this  purpose  he  placed  the  patient  upon  his  face,  and 
secured  a  folded  sheet  under  his  armpits  and  another  around  his  hips, 
directing  four  strong  men  to  make  extension  and  counter-extension  by 
these  sheets.  Chloroform  was  administered,  an<l  when  the  patient  was 
completely  under  its  influence  the  extending  and  counter-extending 
forces  were  applied,  and  in  a  few  minutes  the  vertebrae  glided  into  place 
with  a  distinct  bony  crepitus.  The  restoration  of  the  line  of  the  ver- 
tebral column  was  found  to  be  nearly  but  not  quite  perfect. 

On  the  sixteenth  day  he  began  to  have  slight  sensations  in  his  feet, 
and  at  the  end  of  six  or  eight  weeks  he  was  able  to  control  the  evacu- 


>  Melcbiori,  Gaz.  Medioa,  stati  sardi,  1850.  '  Melchiori,  loc.  cit. 
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ations  from  the  bladder  and  rcctum.     Several  monthi^  later 

recovered  so  coinpletety  as  to  walk  with  only  the  aid  of  a  cane.' 

I  know  of  only  oneisiinilar  cai?e.  Rudiger  hsi^  published  an  ae 
of  a  dislocation  obliqiieiy  backwards  and  to  the  right  siile.  wlii 
Of-curred  at  the  same  point  in  the  spinal  cokitnn*  The  eul* 
musketeer,  who  had  been  struck  upon  Ids  baek  by  a  falling  \ 
he  was  endeavoring  to  pull  down.  Rudi^er  laid  hini  upon  Uh  beijj 
and  by  the  assistance  of  others  he  was  able,  but  not  w^ilhout  eausin 
pain,  to  reduce  the  bones.  Immediately,  however,  when  the  ext^nsk 
was  discontirnied,  the  action  of  the  nuiseles  caused  the  displaoecuent  ^ 
recur.  The  surgeiin  then  diret;ted  four  men  to  make  extension,  uliile 
another  man  retained  the  bones  in  place  by  pressing  ui>on  them  witli 
his  hryids*  After  several  hours  this  methfxl  of  pressure  was  replaoed 
by  a  board  underlaid  with  rorapresscs  and  sustaining  a  weight  of  mc 
than  fifty  livres.  On  the  fi»llowing  day  it  was  found  sufficient  to  bit; 
comjjresses  over  the  projecting  bone,  and  in  this  couditinn  the  pati« 
remained  fifteen  days;  during  all  of  which  time  he  lay  ujx>n  his  lieltf 
with  his  shoulders  more  elevated  than  his  pelvis.  On  the  twentiell 
day  he  could  lie  upon  his  baek,  and  in  about  six  weeks  he  was  so  i 
pletely  restored  as  to  be  al>le  to  pursue  his  trade  as  before!*  This| 
certainly  a  very  extraordinary  ca^e,  whether  considered  in  reference?  1 
the  means  employed  to  restore  the  bones  to  place,  or  to  it.s  n>ull' 
and  if  the  statements  are  to  be  receiveil  at  all,  it  must  be  with  ^o^j 
hesitation  and  allowance. 

On  the  other  hand,  we  are  able  to  present  at  least  one  example  I 
which,  although  no  reduction  has  been  accomplished,  the  patient 
survived  the  accident   many  years ;  yet  it  must  be  admitted   that 
i*eeovery  is  far  from  having  been  as  complete  as  in  the  two  case**  JB 
mentioned. 

J(>seph  Stocks,  iet.  11,  in  ttie  spring  of  1820,  was  crushed  under  i 
body  of  an  ox-airt  in  sneli  a  msinner  a.s  to  produce  a  disloi^ation  of 
last  dorsal  from  the  first  lumbar  vertebra,  causing  immetliatcly  almtJ 
complete  paralysis  of  all  the  parts  below.     This  young  man  w^as 
by  Dr,  Swan^  of  Springfield,  Mass.,  in  the  summer  of  1834,  at  whil 
time   he  was   occupied   as  a  portrait-painter.     His  lower  extremit 
remained  |>araly;5ed  and  of  the  same  size  as  at  the  time  of  the  ret***! 
of  the  injury.     He  was  umdilc  to  sit  erect,  owing  to  the  nu>l»ility 
tlie  spine  at  the  seat  of  *lislocation,  and  lie  had  therefore  lain  eonstani 
upon  his  side.     The  upper  jK^rtion  of  his  IkkIv  wjis  well  develope*!,  j 
his  intellertnal  faculties  were  of  a  high  order.^^ 

It  is  not»  however,  with  a  lite  of'  perjietual  deformity  that   the  t1 
examples  r»f  reduction  already  dis^Tibcd  are  to  be  ctmtnLStefl.     A  resi( 
so  fortunate  as  this,  where  the  bones  remained  unre<luced,  is  uuiqc 
in  all  the  other  Ciises  rejvortcfl  tlie  patients  died  miserably  after 
ranging  from  a  few  days  to  one  year  or  a  little  more* 

Charles  Bell  has  related  the  case  of  an  intant  who  was  run  o'V 


«  Grwvep,  N.  Y   Juurn,  Med.,  Mftreh,  1862,  p.  190 

'  Hiidij^rr,  Jorirrj-  de  Cliir  rli;  Dt»SHuit,  Unn.  ni,  p.  55*. 

•  tSwhii,  Bo»t.  M<*d.  und  Surg.  Journ.,  vtd.  xxii,  p»  102,  Mnrch,  IS40. 
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a  diligence,  and  who  died  thirteen  months  after  the  accident.  On 
examination  aft;er  death,  the  last  dorsal  vertebra  was  found  to  be 
completely  luxated  backwards  and  to  the  left,  upon  the  first  lumbar 
vertebra.* 

With  these  facts  before  us,  I  think  we  cannot  hesitate,  when  the 
nature  of  the  accident  is  fully  made  out,  and  especially  when  the  dis- 
location has  occurred  in  the  lower  dorsal  vertebrse,  to  attempt  the 
reduction  by  forcible  extension,  united  with  judicious  lateral  motion, 
or  with  a  certain  amount  of  direct  pressure  upon  the  projecting  spines. 

I  3.  Dislocations  of  the  Six  Lower  Cervical  Vertebr®. 

It  is  much  more  common  to  meet  with  simple  luxations  of  the  ver- 
tebrae of  the  neck  uncomplicated  with  fractures,  than  of  either  of  the 
other  vertebral  divisions.  This  is  doubtless  owing  to  the  greater  extent 
of  motion  which  their  articulating  surfaces  enjoy. 

They  may  be  dislocated  forwards  or  backwards.  The  forward  lux- 
ation may  be  complete  or  incomplete;  with  both  sides  equally  advanced 
("  bilateral "  of  Malgaigne),  or  one  of  the  articulating  apophyses  may 
be  dislocated  forwards,  holding  the  opposite  apophysis  in  its  place 
("unilateral"  of  Malgaigne). 

Schranth'  has  collected  twenty-four  examples  of  luxation  of  the 
cervical  vertebrae,  of  which  four  are  recorded  as  dislocations  forwards, 
two  back,  and  six  to  the  one  side  or  the  other.  Three  of  this  number 
were  dislocations  of  the  atlas,  two  were  disclocations  of  the  second 
vertebra,  five  of  the  fourth,  two  of  the  fifth,  two  of  the  sixth,  and  one 
of  the  seventh.     In  the  other  cases  the  seat  was  not  stated. 

Malgaigne  has  brought  together  forty-five  examples;  of  which 
twenty-one  were  complete  forward  luxations,  nine  incomplete  forward 
luxations,  nine  unilateral  and  forwards,  and  four  were  backward  lux- 
ations. Three  were  dislocations  of  the  second  vertebra  upon  the  third, 
four  were  dislocations  of  the  third  vertebra,  ten  of  the  fourth,  eleven 
of  the  fifth,  fifteen  of  the  sixth,  and  two  of  the  seventh. 

The  bilateral  forward  luxations  are  generally  caused  by  a  fall  upon 
the  top  and  back  of  the  head,  or  upon  the  top  of  the  head  while  the 
neck  is  very  much  flexed  forwards.  The  unilateral  is  caused  generally 
by  a  direct  blow  upon  the  back  of  the  neck,  the  blow  being  probably 
directed  somewhat  to  one  side  or  the  other.  The  number  of  backward 
luxations  which  have  been  reported  are  too  few  to  enable  us  to  indicate 
very  accurately  the  general  causes,  but  it  seems  probable  that  they  are 
most  oft^n  occasioned  by  a  fall  upon  the  fore  and  top  part  of  the  head, 
received  while  the  neck  is  bent  forcibly  bapk. 

In  dislocations  of  the  cervical  vertebrae  forwards  the  head  is  usually 
depressed  toward  the  sternum,  in  dislocations  backwards  the  head  is 
thrown  back,  and  in  unilateral  dislocations  the  head  is  turned  over 
one  of  the  shoulders.  Neither  of  these  malpositions  of  the  head  is 
uniformly  present  in  these  several  dislocations,  and  indeed  not  un- 


1  Charles  Bell,  on  Injuries  of  the  Spine,  1824. 

*  Schmnth,  Amcr.  Journ.  Med.  Sci.,  May,  1848,  : 
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frequently,  especially  in  ease  the  system  is  greatly  shoeketl  by  iW 
accident,  the  head  and  neek  assume  a  preternatural  mobility,  and  urn 
he  turned  easily  in  any  direetion. 

The  spinous  process,  unless  the  patient  is  very  fleshy  or  consider- 
able swelling  luis  8U|K.Tvened,  (*an  eit^ily  be  felt,  and  its  deviations  (~ 
the  right  or  to  the  leO,  tbrwai-ds  or  backwards,  funiisb  us  with  ' 
most  valuable  and  important  si^n  of  the  dislocation.  Even  the  trans* 
verse  processes  may  \m  felt  sometimes,  espec'ially  in  the  upper  jiart  of 
the  neck,  with  sufficient  distinctness  to  render  them  useful  in  the 
diagnosis. 

To  these  circumstances  we  may  add  paralysis  of  the  body  below  the 
seat  of  injury,  with  pain  and  swelling  at  the  point  of  dislocation.  In 
some  eases  also  the  jwUient  has  hiniself  distinctly  felt  a  cracking  or 
sudden  giving  way  in  the  neck  at  the  moment  of  the  accident. 

Prognosis, — The  complete  bilateral  luxations^  whether  back  wank  or 
forw^irds,  liave  in  most  cases  terminated  fatally  within  a  t^bort  time, 
gcncnilly  w  ithin  forty-eiglit  hours.  Unilateral  Ii^xations  are  les^^s  e^pecdy 
in  their  results,  but  when  the  dislot^tion  remains  unreduced,  desth 
generally  takes  place  in  a  month  or  two.  I^ente  i^lates  a  cas*e  of  in- 
complete dislocation  of  the  fifth  cervical  vertebra  backwards^  unaceom* 
panied  with  fracture,  which  accident  the  patient  survived  fixe  days/ 
A  patient  of  Roux^s  lived  el^ht  days;  but  in  the  case  of  a  second 
patient  mentioned  l)y  Lente,  with  a  complete  luxation,  w^itbout  frac- 
ture, of  the  tifth  vertebra,  the  patient  survived  the  injury  only  two 
hours.^ 

On  the  other  hand,  occasional  examples  are  presented  of  partial  or 
complete  recovery  with  the  luxation  unre<luced» 

Horner,  of  Pliiladelphia,  presented  to  tiic  class  of  medical  students 
of  the  University  of  Pennsylvania^  in  1842,  a  hid,a?t.  10,  who  bad  fallen 
a  distance  of  twenty  feet,  alighting  upon  his  head.  He  was  found 
senseless  and  motionless,  with  his  head  bent  under  his  Unly.  He 
gradually  rea)vered  from  the  shock,  but  his  neck  was  stiff,  distortfd, 
and  motionless,  his  face  Lhcing  inclineil  downw^ards  to  the  right  side. 
Tw^o  days  after,  his  "common  and  accurate  perceptions  return^**!,  but 
he  was  affected  for  some  time  with  tingling  and  nunibness  in  his  left 
arm,"  When  presented  to  the  class  tlic  transverse  processes,  from  the 
fifth  upwards,  were  ahout  half  an  inch  in  front  of  those  below,  showing 
that  the  left  oblique  process  of  the  fourth  was  dishxmtcil  forwanls 
upon  the  fifth.  The  rotary  motions  of  the  neck  could  now  be  exe- 
cuted to  some  extent,  but  much  more  freely  to  the  right  than  to  the 
left,  I^'ofcssor  Horner  refused  to  make  any  attempt  to  reduc^e  the 
dislocation,^ 

Dr,  Purple,  of  New^  York,  has  reported  a  case  of  what  was  nilled  a 
dislocation  of  the  tifth  and  sixth  cervical  vertebne,  producing  i?ompl<*te 
paralysis  of  the  lower  part  of  the  body,  in  w4iictj  the  patient  survivwJ 
the  accident  many  years  ;  but  his  lower  extremities  were  so  i*     '  nd 

curabei'some  as  to  induce  him,  in  the  year  1851,  six  yeai  he 


*  Lente,  New  York  Joiim    M*'d.,  May,  i860,  p.  2S4.  •  Lftnte,  Ibid  ,  p  Wf 

*  Horner,  Atner  Journ.  Med.  ScL,  April,  1843,  fratn  Hed,  Exutti. 
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injury  had  been  received,  to  submit  to  the  amputation  of  both  at  the 
hip-joint  In  1862,  having  become  very  intemperate,  he  died,  but  no 
autopsy  was  obtained,  so  that  the  exact  character  of  the  injury  was 
never  ascertained.^  Sanson,  of  Paris,  has  reported  also  a  case  which 
came  under  his  observation  at  H6tel  Dieu,  of  dislocation  of  the  "  third 
cervical  vertebra  backwards,"  from  which,  although  unreduced,  the 
patient  partially  recovered.  The  character  of  this  accident  was  not 
much  better  determined ;  for,  although  he  felt  a  severe  and  sharp  pain 
at  the  moment  of  the  injury,  which  was  greatly  aggravated  by  motion, 
and  his  head  was  bent  forwards  and  to  tne  left,  'Hhe  chin  being  fixed 
on  the  upper  part  of  the  sternum,"  there  waano  paralysis  of  either  the 
motor  or  sentient  nerves.  Afler  the  lapse  of  about  four  months  he  left 
the  hospital,  still  unable  to  lift  his  chin  more  than  four  inches  from  the 
sternum ;  after  which  he  resumed  his  usual  occupations,  suffering  no 
further  inconvenience  than  what  was  occasioned  by  the  unnatural 
position  of  his  head.^  Notwithstanding  the  authoritative  testimony 
of  Sanson  that  this  was  a  dislocation  backwards,  one  cannot  avoid  the 
conclusion  that  it  was  either  a  unilateral  subluxation,  or  perhaps  a 
mere  diastasis  of  the  articulation,  or  else  that  it  was  an  example  of 
sprain  of  the  muscles,  and  consequent  contraction  of  one  set,  or  paralysis 
of  the  opposing  set  of  muscles.  It  is  certain  that  it  was  not  a  complete 
luxation  ;  nor,  since  there  was  no  paralysis  of  the  body  below  the  point 
of  injury,  can  it  be  properly  made  use  of  as  an  argument  for  non-inter- 
ference where  such  paralysis  docs  actually  exist. 

Let  us  see  now  what  encouragement  an  attempt  at  reduction  may 
offer,  in  a  case  which  presents  so  little  ground  of  hope  where  the  re- 
duction is  not  accomplished. 

Dr.  Spencer,  of  Ticonderoga,  N.  Y.,  relates  that  a  man,  set  ^0,  fell 
backwanis  from  a  board  fence,  striking  upon  the  superior  and  ante- 
rior portion  of  his  head,  dislocating  the  second  from  the  third  vertebra 
of  the  neck.  His  head  was  thrown  back  so  far  as  to  prevent  his  seeing 
bis  own  body,  and  all  below  the  injury  was  completely  paralyzed. 
Repeated  attempts  were  made  to  reduce  the  dislocation,  '^  but  the  trans- 
verse processes  had  become  so  interlocked  that  every  effort  proved 
abortive,"  and  he  died  forty-eight  hours  after  the  injury  was  received.* 
Graitskill  also  attempted  reduction  in  a  case  of  dislocation  of  the  seventh 
cervical  vertebra,  but  failed.*  Boyer  failed  in  two  cases.  It  is  related 
by  Petit  Radel,  that  a  young  patient  at  La  Charity  expired  in  the 
hands  of  the  surgeons,  upon  such  an  attempt  being  made  a  few  days 
after  the  accident;*  and  Dupuytren  says  "the  reduction  of  these  dislo- 
cations is  very  dangerous,  and  we  have  often  known  an  individual 
perish  from  the  compression  or  elongation  of  the  spinal  marrow  which 
always  attends  these  attempts." 

Dr.  Shuck,  of  Vienna,  relates  that  a  man,  aet.  24,  while  engaged  at 
bis  work  on  December  5th,  1838,  twisted  his  head  suddenly  round,  in 

»  Purpio,  New  York  Journ.  Med.,  May,  18o3,  p.  319. 

•  SariiMin,  Amer.  Journ.  Med.  Sci.,  Feb   1836,  p.  614  ;  from  Gaz.  dos  U6pitaux. 
»  Spencer,  Boston  Mod.  and  Surg.  Journ.,  vol.  xv.  No.  11. 

^  GniUkill,  Tendon  Repository,  vol.  xv,  p.  282. 

*  Petit  Radel,  Note  to  Boyer,  Malud.  Cbir.,  vol.  v,  p.  US. 
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conseciiicnce  of  one  of  his  companions  roaring  into  his  ear^  when  he  in- 
stantly felt  something  give  way  in  his  neckband  foand  it  inip**^ible  to 
move  his  heiid.  Next  morning  his  head  was  turned  to  the  ni^hl  Aod 
bent  down  toward  the  slionlder  Every  attempt  to  move  his  had 
caused  great  pain»  He  complained  of  weakness  in  his  right  arm^  but 
all  the  other  functions  of  his  body  were  perfect.  An  attempt  was  im- 
mediattdy  made  to  retlnee  tlie  dislocation  by  lifting  him  by  the  heail, 
but  without  snwess.  On  Decemljer  7th,  the  weakness  and  numbness 
of  tlie  right  artn  had  increa'^ed,  and  the  attempt  to  redut^  the  twjties 
was  renewed.  The  patient  was  laid  horizontally  upon  a  bed,  and  ex- 
tension made  froni  the  chin  and  m^ciput  while  counter-extension  was 
made  from  the  siKiuldcrs.  The  force  thus  employed  was  gradually  in- 
cretised  until  the  patient  and  assistant  felt  a  snap  as  of  tw^o  bones  meet- 
ing, w^heo  it  w^as  found  that  the  head  was  restored  to  its  natural  posi- 
tion, and  the  power  of  moving  it  had  returned.  The  next  day  his  arm 
was  more  powerless  than  before^  and  on  the  following  day  he  had  ver- 
tigo, but  these  sym|>toms  soon  yielded  to  copious  bleedings,  and  be  left 
the  hospital  cured  on  the  13th/ 

Dr.  Ilickennan,  of  Ohio,  has  rejMirteil  also,  in  the  Ohio  MtAical 
Journal^  a  case  of  dislocation  «if  one  of  the  cervical  vertebrte,  the  origi* 
ual  account  of  whi<*h  I  have  not  seen,  but  only  an  abridge*!  stati*ment 
published  in  the  Hiiffah  Medmil  JonmaL  By  exploring  the  jihurynx 
a  prominence  was  ielt  opposite  tlie  junction  of  the  fourth  and  ti^h  i«r- 
vical  vertebra  ;  and  the  action  of  the  heart  w^as  liarely  perceptible 
Seizing  the  patient^s  head  under  his  letl  arm,  Dr.  Hiekerman  in  this 
manner  made  traction,  while  with  the  index  finger  of  the  right  hand 
in  the  patient\s  throat,  he  made  firm  pressure  obliquely  upwanls,  back- 
wards, and  to  tlic  left;  after  cnntinning  the  jmvsure  for  about  forty  or 
fifty  s(X'onds»  the  part  tigainst  which  the  finger  was  place<l  gradually 
yet  cjuickly  receded  in  the  direction  in  which  the  pressure  was  ma<lei 
and  instantly,  as  fpiickly  indee<l  as  the  act  could  l?e  possibly  execntcti, 
the  patient  o[)enetl  her  eyes,  and  natural  respiration  was  established. 
She  then  also  immetiiately  became  conscious  of  what  was  transpiring 
about  her,  and  signified  by  signs,  for  she  was  yet  unable  to  s|M»ak»  that 
she  had  sntfertHl  pain  in  the  epigastrium.  Complete  reeovcry  tiH»k 
plncc.^ 

Schrauth  rc^^eived  under  his  care  a  patient  who  had  a  luxation  of  the 
**  right  transvei>ie  apophysis'"  of  the  fourth  cervical  vertebra,  without 
lesion  of  the  s|>inal  marrow,  wdiich  he  reduced  tm  the  seventh  day. 
The  fii'st  attempt  was  unsuccessful ;  but  the  second,  made  with  grort 
catitirm,  by  the  aid  of  four  assistxmts,  three  of  whom  pulled  the  head 
upwards  while  the  fourth  pressed  with  his  whole  weight  uiKin  llwf 
shoulders,  was  wmipletely  suct*essi^ul.  During  the  time  that  the  trae* 
tion  was  being  made,  the  hetid  was  oetmsionally  rotated  slightly  and 
moved  laterally,  and  at  the  same  moment  the  surgeon  pushed  firmly 
ag?iinst  the  displaced  apophysis.  The  reduction  was  attended  with 
"  various  distinct  crackings  in  the  neek,"  which  were  loud  enough  to 

«  Shuck,  Amer.  Journ.  M«?d.  Sci.,  July,  1841.  p.  207. 

•  HickermHii,  Buf.  Med.  Journ.,  vol   x,  p.  7(W,  ApHI,  185&. 
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be  heard.  After  some  days  of  repose  he  resumed  his  occupation,  no 
Btiffness  remaining  in  the  movements  of  the  neck.* 

Dr.  Exlward  Maxson,  of  Greneva,  N.  Y.,  was  called,  on  the  28th  of 
Oct.  1866,  to  see  a  child  about  nine  years  old,  who  had  met  with  a 
similar  accident  about  forty  hours  before,  namely,  a  dislocation  of  the 
right  articulating  apophysis  of  the  fifth  or  sixth  cervical  vertebra,  occa- 
sioned by  suddenly  turning  her  head  around  while  at  play.  She  at 
first  complained  only  of  pain  and  inability  to  straighten  the  neck;  but 
whenever  moved  she  became  faint  and  irritable.  A  short  time  before 
the  surgeon  was  called,  the  mother  had,  in  attempting  to  move  her  in 
bed,  turned  the  face  a  little  more  to  the  left,  when  a  severe  convulsion 
immediately  ensued.  On  examining  the  neck,  Dr.  Maxsou  discovered 
the  displacement  of  the  transverse  process.  Having  advised  the  parents 
of  the  danger  necessarily  incident  to  an  attempt  at  replacement,  and  of 
the  probable  consequences  of  its  being  permitted  to  remain  as  it  was, 
they  consented  that  the  trial  should  be  made.  "  I  grasped  the  head,'' 
says  Dr.  Maxson,  "  with  both  hands,  and  proceeded  according  to  De- 
sault's  method,  only  I  first  carried  or  turned  the  face  very  gently  a  little 
further  toward  the  left  shoulder,  to,  if  possible,  disengage  the  process; 
then  lifting  or  extending  the  head,  I  turned  the  face  very  gently  toward 
the  right  shoulder,  when  the  difficulty  was  at  once  overcome,  and  she 
exclaimed:  'I  can  move  my  eyes.'  Her  countenance  soon  acquired  a 
more  natural  appearance;  the  faintness  passed  off;  she  rested  quietly 
through  the  night;  had  no  return  of  the  difficulty,  and  needed  only  an 
emollient  anodyne  to  soothe  the  irritation  and  slight  swelling  which 
remained  at  the  point  of  injury."* 

Rust,*  Wood,  of  this  city,^  and  others,  have  seen  and  reported  simi- 
lar cases  attended  with  like  success. 

So  far  the  cases  of  successful  reduction  which  we  have  descril)ed  are 
examples  of  dislocation  of  only  one  of  the  articulating  apophyses, 
and  they  are  sufficiently  numerous  to  establish  the  value  of  the  prac- 
tice. We  have  now  to  relate  a  case  in  itself  unique,  namely,  a  suc- 
cessful reduction  of  a  dislocation  of  the  fifth  cervical  vertebra,  in  which 
both  apophyses  appear  to  have  been  thrown  forwards.  It  occurred 
in  the  practice  of  Dr.  Daniel  Ayres,  of  Brooklyn,  N.  Y.,  and  will  be 
best  understood  by  a  reproduction  of  his  own  published  account  of  the 


"E.  K.,  the  subject  of  this  accident,  was  a  laboring  man,  thirty 
years  of  age,  tall  and  muscular,  but  not  fat,  with  a  neck  longer  than 
the  average  among  men  of  equal  height.  On  the  evening  of  the  2d  of 
October  he  became  intoxicated ;  was  brought  home  insensible,  and  did 
not  recover  from  the  combined  effects  of  the  shock  and  his  libations 
until  the  following  morning,  when  he  was  supposed  by  his  wife  to  be 
laboring  under  cold  and  a  stiff  neck.  She  made  some  domestic  appli- 
cations to  the  affected  part,  and  administered  a  dose  of  cathartic  medi- 
cine.    When  it  was  thought  sufficient  time  had  ela|)sed  without  ob- 

*  Schranth,  Amor.  Journ    Mod.  Sci.,  May,  1848. 

»  Max?on,  Buffalo  Med.  Journ.,  Jan.  1857,  p.  476. 

*  Rust,  CheliuH,  note  Uy  Smith. 

*  Wood,  New  York  Journ.  Med.,  Jan.  1857,  p.  18. 
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taming  relief,  he  was  seen  by  Dn  Potter^  of  this  city,  ami  af\enrtii4 
by  Dr*  Cullen,  Imth  of  whom  recognized  a  condition  which  was  mi 
only  very  uniisualj  but  one  whioh  they  had  ne%'er  before  oliserve<l,  I 
was  then  ret| nested  to  examine  the  caj?e,  which  I  did  on  the  ninth  dty 
after  the  aecident.  With  Home  asfti.stanee  and  great  personal  eff**rt,  ht 
was  able  to  get  out  of  bed,  moving  very  slowly  and  cautiouiily.  De- 
siring to  expectomte,  he  was  ol)liged  to  get  down  on  hi.-^  hand^  and 
knee^,  whieh  he  accomplished  with  the  same  deliberation.  Wheo 
seated  in  a  chair,  the  head  was  thrown  back  and  permanently  fixed; 
the  face  turned  upwards  with  an  anxioui*  express  ion*  The  anterior 
portion  of  the  neck,  bulging  forwards,  was  strongly  convex,  rendering 
the  larynx  very  j>rnmiiient.  The  intcgnuicnts  of  this  region  were  ex- 
ceedingly tense  and  iotolcnint  of  pressure.  The  posterior  portion  of 
the  neck  exhibited  a  shar|»,  sudden  angle  at  the  junction  of  the  fifth 
and  sixth  cervical  vertebra^  around  which  the  integuments  lay  in 
folds.  It  was  difficult  to  rt*ach  the  bott»>m  of  this  angle  even  with 
strong  pressure  of  the  fingers,  and  of  cixirse  the  regular  line  fornretl  hv 
the  projec*ting  spinous  processes  wits  abruptly  lost.  He  coniplainnl  of 
intense  and  constant  pain  at  this  point,  which  was  neither  relieve<l  nor 
aggravated  by  pressure.  With  difficulty  he  swallowed  small  quao- 
titi^  of  liquid,  pausing  after  each  effVjrt,  and  could  not  be  induix^d  to 
take  solid  f<x>d,  since  the  first  attem|)t  fo  do  so  after  the  accident  was 
folh)wcd  liy  violent  puroxysms  of  coughing  and  choking.  His  breath- 
ing was  obstruct e4:l  and  somewhat  kdmred,  being  unable  fully  to  clear 
the  bronchia  of  their  se<*retion.  This,  however,  seemed  rather  an 
effect  of  the  teu.^e  condition  of  the  soft  parts  of  the  neck,  than  tlw 
result  of  pressure  upon  the  spinal  c<ird,  since  he  presented  no  evidence 
of  paralysis,  either  of  motion  or  sensation,  in  parts  below  the  neck. 
The  sterno*cleido-mastoid  muscles  of  both  sides  were  felt  quite  soft  and 
relaxed. 

**  But  one  ctniclusiou  could  be  formed  upon  this  state  of  facts,  to 
wit :  that  the  oljUqiie  processes  of  both  sides  were  eomidetely  di^^lo- 
catcib  The  marktHl  rigidity  of  the  head  seemed  to  prei*lucie  the  proba- 
bility of  fracture  through  the  vertebi-al  bodies,  and  although  flic  carti* 
lage  might  be  separatctl  anteriorly,  yet  the  body  not  prcs?^ing  backwardit 
sufficiently  to  produce  pamlysis  of  the  cord,  it  was  hoped  that  thi 
terior  vertebral  ligament  remaine<l  uninjured ;  it  was,  tliereforf*,  tit 
mined  to  make  an  effort  at  reduction  on  the  following  day.  In  aJdl- 
tion  to  tho«e  originally  connecte<1  with  the  case,  I  am  under  obligations 
to  I>rs.  Ingraham,  Turner,  Palniedo,  G.  D.  Ayres,  and  a  number  of 
other  medical  gontleiucn,  who  were  present  by  invitation,  all  of  whom 
confirmed  tlie  diagnosis,  and  rendered  efficient  services, 

*'The  imtient  was  placed  upon  a  strong  table,  in  a  recumbent  pwi- 
tion,  with  a  pillow  resting  under  the  shoulders,  the  head  being  Mip- 
ported  by  the  hand  during  the  mlrninistmtion  of  chloroform,  of  which 
an  ounce  was  given  before  anaesthesia  ensued.  Counter-extcnsioii 
being  made  by  two  foldefl  sheets  placeil  obliquely  across  tlic  shoulders 
and  properly  held,  tlie  head  was  grasped  by  one  han*!  phi*x'd  under 
the  cliin,  the  other  over  tlie  occiput,  and  by  steadily  and  firndy  draw* 
ing  the  head  directly  backwards,  and  then  upwards,  ao  aitem[>t  whs 
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made  at  raUiction,  but  failed  for  want  of  sufficient  power.  Dr.  Ingra- 
'am  was  then  requested  to  phive  his  hands  immediately  over  my  own 
in  the  siuue  posit  ion  as  I:>efore,  luiil  steady  traction  was  again  made  in 
the  name  direction.     Our  united  strength  was  required  in  drawing 


Bthe   liead   backwards  and   upwards  to 


Fio.  251. 


■sir 


clish:xii;e  the  ^n  peri  or  obliipie  pnx^esses 
frooi  their  abnormal  position.  When 
thijH  was  felt  to  l>e  yielding  by  Dr. 
Cull  en  (who  kept  one  hand  constantly 

t  the  seat  of  dislcvation),  Dr.  Potter 
%-as  directed  to  pi  aw  his  (jands  under 
our  ovni,  still  in  position,  and  n^hi  in 
bringing  the  head  forwards ;  at  the 
me  time  the  chest  was  depressed 
toward  the  table.  The  bones  were 
distiut^tly  felt  to  slip  into  their  places  ; 
the  line  of  the  spine  was  instantly  re- 
fitored,  the  head  and  neck  assuming 
leir  natural  position  and  as|>ect.  As 
n  as  tlje  patient  l>ecanie  (H>nscious, 
he  expressed  himself  ignorant  of  what 

ad  taken  place,  but  free  from  pain, 
and,  in  his  own  languatre,  *all  right.' 
A  bandage  was  arrangetl  to  support 
the  head  and  keep  it  bent  forwards. 
He  had  an  anodyne  for  two  nights  fol- 
lowing, after  which  no  further  treat- 
ment was  necessary,  and  at  the  end  of 

ne  week  he  had  complete  control  over 

he  movements  of  the  head  and  neck. 

Beyond    the  debility  and   emaciation    immediately  dependejit   ujion 
protracted  fasting  and  loss  of  rest,  he  has  experienced  no  nuea^siness 

ince  the  operation.  His  appetite  is  now  good,  ami  all  the  functions 
rforra  their  duty  normally.  In  a  subsequent  inquiry,  to  determine, 
if  |K>ssible,  the  cause  of  the  accident,  he  states  that  he  distinctly 
reenllfct^  K*^i"R^  i"t*-i  a  store  in  Atlantic  Street,  near  the  terry,  and 
there  having  angry  words  with  an  acquaintance ;  that  he  left  the  store, 
and  was  proceefling  up  tlie  street  (wliieh  is  here  a  rather  steep  ascent), 
when  lie  was  violently  struck   from   behind,  over  the   lower  fwrtion 

f  the  neck.     He  likewise  remembers  falling  forwards,  and  striking 
inst  some  oliject,  but  does  not  know  what  it  was,  nor  what  took 
until  the  following  morning.*^* 

i  4.  Dielocations  of  the  Atlas. 

Surgeons  have  met  with  several  forms  of  displacement  between  the 
atlas  and  axis.  First,  a  forcefl  iocli nation  forwards  of  the  atlas  upon 
the  axis ;  in  consequence  of  which  the  body  or  anterior  arch  of  the 
'  lias  is  made  to  recede  from  the  odontoid  process,  and  the  transverse 

1  AjTeB,  New  York  Jourti   Med,,  Jan,  1857|  p.  9. 


Ajra'i  ca»«  of  bllai«rAl  dUloeation  of  the 
fifth  c«rT}cii]  Tcrt^brn. 
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liganient  glides  upwards  without  breakings  50  that  the  extremity  ( 
the  otloiitoitl  proc*ess  conies  to  ot'eupy  a  pasition  underneath  or  U^hil 
the  ligafnetitjUiid  thus  presses  upon  the  cord.  It  is  apparent  uIm)  * 
this  form  of  djsplaeenieiit  cannot  occur  without  a  rupture  of  the  ver- 
tical ligaments  which  bind  the  transverse  ligaments  to  the  axiin,  nor 
without  a  separation  of  the  atlas  from  the  axis  posteriorly  and  a  rup- 
ture of  the  posterior  atlo-axoidean  ligament.  Second,  a  fiimilar  incli- 
nation of  the  atlas,  aocornpanied  witii  a  rupture  of  the  transverse  and 
superior  vertical  ligaments,  in  consequence  of  which  also  the  odontoid 
process  is  allowed  to  fall  upon  the  cord*  Thirds  the  atlas  in  the  sam« 
position,  with  the  odontoid  process  broken  at  its  base.  Fourth,  tie 
Eltlas  displaced  directly  fi)rwards  or  backwards ;  and  fifth,  a  displaoe- 
Pinent  of  only  one  articular  process  in  a  dire<:tion  forwanls. 

We  have  already,  when  speaking  of  fractures  of  the  atlas,  or  of  the 
atlas  and  axis  together,  called  attention  to  several  examples  of  that 
form  of  the  dislocation  which  is  accompanied  with  a  fraelnrt*  of  the 
odontoid  process.  The  other  forms  of  dislocation  are  characferijDed 
by  so  few  symptoms  peculiar  to  tJi  em  selves^  or  which  can  be  regarded 
as  diagnostic  and  not  already  sufliciently  studied  in  connet^tion  with 
other  di.sloratioos  of  the  neck,  that  \ye  shall  ntit  deem  it  necessary  to 
do  more  than  remind  our  readers,  that  if  i^iermitteil  to  remain  udw 
duced  a  speedy  and  &tal  issue  is  inevitable,  and  to  point  them  lot 
couple  of  examples  of  recovery,  after  reduction  has  been  fortunately 
acconiplished  :  for  both  of  which  T  am  indebted  to  Malgaigne.  These 
may  alone  suffice  to  show  tliat  Dupoy  tren  was  in  error  when  he  det*larwl 
that  such  accidents  were  wholly  bcvnnd  the  resources  of  our  art. 

An  old  man  received  u}Min  his  head  a  bundle  of  hay  east  from  the 
top  of  a  wagon,  lie  fell  with  liis  head  bent  forwards  so  that  his  chin 
touched  the  top  of  the  sternum,  and  in  this  jmsition  it  remained 
immovably  fixed  ;  all  the  other  portions  of  his  brwly  preserve*!  their 
natural  functions,  A  suro:eon»  whn  was  indeed  tlie  fat  lie  r  of  Mal- 
gaigne, being  called,  assured  the  patient,  that  unless  he  couKl  give  him 
relief  he  certainly  wouhi  die;  but  that  inasmuch  ns  the  attempt  might 
itself  prove  latal,  he  ougtit  at  unce  to  put  in  order  his  aflaii's.  Accord- 
ingly the  man  partook  of  the  sacrament;  tlien  the  surgt*on  seated  him 
upon  the  ground,  and  [ihicing  himself  at  his  back  with  his  knct^ 
resting  uprm  his  shiuilders  ibr  the  purpose  of  making  eounter-exteO' 
sion,  an<l  with  a  towel  brought  over  his  own  shoulders  an<l  under  the 
eh  in  of  the  patient  for  extension,  he  proceedeil  to  act  U|>on  the  neck  in 
the  direction  of  the  axis  of  the  spine,  The  efforts  were  long  and  pain* 
ful ;  but  at  last,  while  the  head  was  HfttKl  as  far  as  fiossible,  it  \x$a 
suddenly  drawn  backwards,  and  immediately  it  resume*!  its  natnnil 
directiMU.  Absolute  quietude  was  enjoinedj  and  tlie  patient  recovewl 
in  a  sliort  time  and  witl»f>ut  any  accident* 

This  patient  was  seen  two  years  after  by  tlie  younger  Malgaigne,  iit 
which  time  no  trace  of  the  accident  remained,  except  an  iin|)0^ihiruy 
of  turning  the  head  to  the  right  or  to  the  left. 

The  other  exan»ple  is  related  by  Ehrllcb,  Imt  in  this  <-ase  the  dislo* 
cation  was  backwanls.  A  young  nuin,  a't.  IG,  while  carrying  a  ^ck 
of  flour  up  a  ladder,  fell  backwards,  and  the  sack  falling  over  upon  h)« 
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fece  and  head  came  to  the  ground  before  him.  He  was  found  lying 
with  his  head  thrown  back  and  to  the  right,  the  head  resting  upon  the 
scapula  of  this  side,  but  having  so  completely  lost  its  "solidity"  that 
by  its  own  weight  it  would  fall  from  one  side  to  the  other.  On  the 
front  and  left  side  of  the  neck  there  existed  a  prominence  supposed 
to  be  formed  by  the  atlas ;  the  patient  was  unconscious ;  the  pulse  was 
scarcely  perceptible,  and  the  whole  body  was  suffering  under  paralysis. 
Ehrlich  directed  the  shoulders  to  be  held  by  one  assistant,  and  the 
head  to  be  drawn  upon  by  another,  while  he  pressed  with  his  own 
hands  forcibly  upon  the  displaced  atlas  from  behind.  After  several 
fruitless  attempts,  the  reduction  took  place,  accompanied  with  a  sound 
distinctly  audible  to  all  of  the  assistants ;  the  head  resumed  its  posi- 
tion firmly,  and  the  arms  began  to  move.  The  head  was  afterwards 
maintained  in  place  by  a  bandage.  The  cure  proceeded  rapidly,  and 
after  a  time  no  trace  of  the  injury  remained  but  a  disagreeable  tension 
in  the  nape  of  the  neck  whenever  he  moved  his  head  briskly  to  the 
ooe  side  or  the  other.^ 

2  5.  Dislocations  of  the  Head  npon  the  Atlas,  or  Occipito-Atloidean 

Dislocations. 

Lassus,  Palletta,  and  Bouisson^  have  each  reported  one  example  of 
this  dislocation.  In  neither  case  was  the  dislocation  complete,  but  death 
occurred  speedily  in  every  instance.  Dariste  exhibited  to  the  Anatomi- 
cal Society  of  Paris,  in  1838,  a  specimen  of  incomplete  luxation  of  the 
oocipito-atloidean  articulation,  with  stretching  of  the  transverse  liga- 
ment. The  patient  from  whom  the  specimen  was  taken  having  lived 
more  than  a  year  after  the  accident,  when  he  died  from  a  tubercle  in 
the  brain.^ 


CHAPTER    IV. 

DISLOCATIONS  OF  THE  RIBS. 

The  ribs  may  be  separated  from  the  bodies  of  the  vertebra,  from  the 
cartilages  of  the  ribs,  and  from  each  other.  The  cartilages  of  the  ribs 
may  also  be  separated  from  the  sternum. 

i  1.  Dislocations  of  the  Eibs  from  theVertebrsB  (Vertebro-oostal). 

The  heads  of  the  ribs  are  joined  to  the  bodies  of  the  vertebr®  by 
strong  ligaments.  The  articulations  are  ginglymoid,  admitting  of  mo- 
tion chiefly  in  the  direction  of  the  axis  of  the  spine.     The  mobility 


•  Halgaigne,  Ehrlich,  MalgHipne,  op.  cit.,  torn,  ii,  p.  834. 

•  LAi»8U8,  Palletta,  Bouisson,  Malgai&rne,  op  cit.,  p  820. 

•  Dariste,  Amer.  Journ.  Med.  Sci.,  Nov.  1838,  p.  287,  from  Archives  G6n.,  May, 
1888. 
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gradually  increases  as  we  proceed  from  the  first  rib  downwani^  to  i 
last.     Each  joint  is  furnished  with  a  ca pilule. 


The  necks  and  tul>ercles  are  also   united  to  tlie 


hv  li 


id  the  ai*ticulations  are  furnished 


transver?*   pn 
with  symivia 


^p- 


ligaments,  an 
fitiles. 

I  am  not  aware  that  any  examples  have  ever  been  reported  of  dislo- 
cations of  the  rihs  from  the  trao8 verse  processe*^. 

ExampU^^  of  di^looatinn  of  the  heads  of  the  ribs  have  been  mentioned 
by  Ambrose  Par^,  Bninsby  Cooper^  Aleoi*k,  Donnie,  Hen kel,  Kennedy, 
Bnttet,  and  some  others;  l)ut  most  of  these  re|)iite<l  east^  ha\*e  not  borne 
the  test  of  a  critical  analysis,  and  while  Vidal  (dc  Cassis)  is  in  doubt 
whether  the  claims  of  even  one  have  l:)een  fnlly  established,  Boytt 
denie>i  absolutely  its  possibility.  We  see  no  reason,  however,  to  questiao 
the  authenticity  of  seveml  of  these  examples. 

The  case  mentioned  i>y  Bransby  Cooper,  although  very  briefly  nar- 
rated, leaves  no  room  for  d<nil>t  as  to  its  real  character.  "Mr.  Web- 
ster, surt^eon  at  St.  Albans,  when  examining  the  body  of  a  patient  who 
liad  dieii  of  fever,  fmind  the  head  of  the  seventh  rib  thrown  uj)*>n  the 
front  of  the  cnrrespf>Dding  vertebra,  and  tliere  anchylosed.  Uf>ou  in- 
quiry, Mr.  Webster  lcarne<J  that  this  gentleman,  several  yearn  before, 
had  l>eeii  thrown  from  his  horse  across  a  ^te,  for  which  accident  he 
had  been  subjected  to  the  treatment  usually  followed  in  fractures  of  the 
ribs,  and  there  is  every  reason  to  believe  tliat  it  was  at  this  time  tbf 
dish>cation  occurred."^ 

These  accidents  seem  to  have  been  generally  occasioned  by  a  fiill  «r 
a  blow  upon  the  back,  and  the  dislocation  has  been  accomitanie*!,  tigu- 
ally,  with  a  fracture  of  some  other  rib,  or  of  the  transverse  or  spimnis 
processes  of  ttie  corresponding  vertebra?.  The  head  of  the  rib  lifi* 
always  been  found  to  be  displaced  inwards.  The  lower  ribs,  inchtd* 
ing  the  false  and  floating,  are  those  wliich  have  been  most  lm[uentlj 
displaced. 

It  would  be  difficult,  if  not  impossible,  during  the  life  of  the  (jatienti 
to  make  a  positive  diagnosis,  since  the  symptoms  resemble  i*o  cloeelj 
those  which  awompany  a  fracture  of  the  rib  near  its  posterior  extreraitt. 
The  nature  of  the  accident  producing  the  dishK-ation,  the  depres^on, 
mobility,  ancl  pain,  are  equally  indicative  of  a  fracture;  while  the  failure 
to  detect  crepitus  might  ciisily  be  explained  by  the  thickness  of  th* 
muscular  walls  at  tin's  jKiint,  or  by  the  riding,  or  by  other  disphia'- 
ments  of  the  broken  fragments, 

Chelius  spe-aks  of  a  |H'euliar  **  rustling/'  perceived  when  the  Iwdy 
and  ribs  are  moved  by  the  surge^in  or  by  the  patient  himself,  and 
whii'h  is  different  from  the  sensation  produced  by  emphysema  or  frac- 
ture. 

The  treatment  ought  to  be  the  same  which  would  l>e  adopt^ed  in  ctwe 
the  rib  was  broken.  Replacement  of  the  disloeateil  b«iue  must  be  re- 
garded as  impossible;  and  it  only  remains  that  we  insure  quiet  as  far 
OB  possible  in  this  portion  of  the  chest,  and  combat  the  pain  and  inflam- 
mation  by  suitable  remedies.     The  circular  bandage,  however  reeora- 


'  Web* tor,  B.  Cooper's  ed.  of  Sir  Asttey  Cooper,  Amer.  od.,  p.  1^. 
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mended  in  these  cases  by  Sir  Astley  Cooper,  could  only  be  serviceable 
in  dislocations  of  those  ribs  which  have  an  attachment  to  the  sternum; 
the  floating  ribs,  which  have  been  found  dislocated  quite  as  often  as 
either  of  the  others,  could  derive  no  support  from  circular  pressure,  or 
from  any  other  mechanical  contrivance. 

i  2.  Dislocations  of  the  Cflrtilages  of  the  Eibs  from  the  Sternum 
(Stemo-Costal). 

The  cartilage  of  the  first  rib  has  no  proper  articulation  at  either  ex- 
tremity, but  the  remaining  six  upper  ribs,  where  they  join  the  sternum, 
are  furnished  with  synovial  capsules.  In  old  age  these  articulations 
generally  disappear,  yet  not  always. 

Charles  Bell  observes :  "  A  young  man  playing  the  dumb-bells  and 
throwing  his  arms  behind  him,  feels  something  give  way  on  the  chest; 
and  one  of  the  cartilages  of  the  ribs  has  started  and  stands  prominent. 
To  reduce  it,  we  make  the  patient  draw  a  full  inspiration,  and  with  the 
fingers  knead  the  projecting  cartilage  into  its  place.  We  apply  a  com- 
press and  bandage,  but  the  luxation  is  with  difficulty  retained." 

Ravaton,  Manzotti,  and  Monteggia  have  each,  according  to  Mal- 
gaigne,  reported  one  example  of  traumatic  dislocation ;  in  all  of  which 
the  cartilages  were  thrown  forwards  in  advance  of  the  sternum. 

When  treating  of  fracture  of  the  sternum,  I  have  related  one  case, 
which  has  come  under  my  own  observation,  of  dislocation  of  three  or 
four  cartilages  at  the  same  time. 

Dr.  Samuel  D.  Flagg,  of  St.  Paul,  Minn.,  relates  as  follows : 

"During  the  evening  of  June  29th,  1871,  a  girl,  eet.  10,  while 
playing  with  several  children,  ran  violently  against  the  corner  of  an 
ordinary  deal  table.  It  is  stated  that  the  child  was  faint  and  breathed 
with  difficulty  for  a  short  time,  but  soon  returned  to  play.  No  swell- 
ing or  other  evidence  of  injury  was  observed  by  her  friends. 

"Oh  the  1st  July,  about  forty-cit^ht  hours  after  receiving  the  injury, 
while  exercising  somewhat  violently,  she  complained  of  sudden  pain  at 
the  left  costo-sternal  articulation  and  a  sensation  of  something  having 
given  way.  Soon  afterwards  I  saw  the  child  for  the  first  time,  and 
found  ^  slight  non-crepitant  swelling  at  the  latter  point,  and  the  ster- 
nal extremity  of  the  cartilage  of  the  fourth  rib  displaced  forward,  its 
posterior  surface  being  very  nearly  on  a  plane  with  the  anterior  surface 
of  the  sternum.  A  minute  fragment  of  bone,  unconnected  with  the 
sternum  or  cartilage,  was  noticed,  which  I  took  to  be  a  fragment  chipped 
off  from  the  margin  of  the  articular  depression  on  the  edge  of  the  ster- 
num. Neither  pain  nor  embarrassed  respiration  were  notably  promi- 
nent; crepitus  could  be  detected,  but  not  very  distinctly;  preternatural 
mobility  was  very  evident.''* 

By  pressure  alone  restoration  has  generally  been  effected,  the  cartilage 
resuming  its  position  suddenly  and  with  a  sound.  The  reduction  may, 
nevertheless,  be  facilitated  by  bending  the  trunk  backwards,  or  by 
directing  the  patient  to  make  a  full  inspiration. 

*  Flagg,  Northwestern  Med.  and  Surg.  Jour.,  Aug.  1871. 
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To  maintain  the  reduction  hai?  been  found  more  dithnni^ 
Astley  diiveb^  that  **a  long  piei^e  of  vvetttnl  pju^ te boa nl  should  b*:*  jikocd 
in  the  coiir-se  of  three  of  the  ribs  and  their  eiirtikges,  the  itijnreil  rih 
being  in  the  eentre ;  thi?^  dries  upon  the  ehcst,  tak^  the  exact  form  of 
the  parts,  prevents  motion,  and  affords  tlie  ^me  support  as  a  fipliot 
upon  a  fi-actured  limb.  A  fluunel  roller  Ls  to  be  applied  over  this 
Kplint,  and  a  system  of  depletion  pursued,  to  prevent  iiitlaramation  of 
tlie  thoraeie  viseera.''  Instead  of  the  pastel>oard,  we  might  use  either 
felt,  sole- leather,  or  gutta-pereha. 

The  patients  sj>iDken  of  by  Ravaton  and  Manzotti  were  bath  cured 
in  alHiiit  one  month. 

Mr.  Bmnsby  Cooper  says  that  a  bakers  boy  applied  for  relief  nt 
Guy's  Hnspitah  who  was  the  subject  of  dtsplaeenient  of  the  eartiUpJs 
of  the  fifth  and  sixth  ribs  from  their  junetion  with  tlie  sternum,  (im- 
duced  partly  by  the  constant  action  of  the  pectoral  muscles  in  kneadinjr 
b rciid ,  bu t  | ) r i  ne i  pal  ly  by  h  i s  d e fee t i  ve  eo ns t i i u t i o n .  Mr.  C< )o j >e r  st at m 
to  the  boy  the  necessity  of  changing  his  occupation,  and  advij>ed  him 
to  go  into  the  country  ;  hut  as  he  was  unable  to  do  so,  little  liojje  wa> 
entertained  of  his  recovery.^ 


1  3.  DiBlocation  of  OEe  Cartilage  tipon  Another. 

The  cartilages  on  tlic  sixth,  seventh,  and  eighth  ribs  are  lurui-fie 
at  their  lower  borders  with  a  true  arthrodiaj  joints  by  which  they  artic- 
ulate With  the  cfjrres[Jomling  cartilages.  This  arrangement  sometiroe? 
extends  to  the  fifth  and  ninth  ribs. 

A  displacement  of  these  articulations  may  take  place  when  one  falb 
upon  his  back,  striking  upon  some  projet^ing  l>ody,  so  that  the  cht^t  n 
sudderdy  thrown  furwards ;  in  fM^mscqnence  of  which  the  npj>er  manjii' 
of  the  lower  cartilage  is  dcpressctl  and  entangled  behind  the  lower 
margin  of  the  upi>er.  The  inferior  cartilage  is,  therefore,  the  one  which 
IS  displaced  rather  than  the  sn|>crior,  although  this  latter  being  imMlt* 
pronnnent  by  the  pressure  of  the  other  from  behind,  seems  alone  to  be 
displaced.  Boyer,  Martin,  and  Malgjiigne  have  each  reported  one  ex- 
ample. 

It  is  probable  that  tlie  ccuitraction  of  the  pectoral  and  abdominal 
muscles  has  a  chief  agency  in  the  production  of  these  dislocations,  an  J 
that  tlicy  are  not  solely  or  directly  due  to  the  shock  of  the  airciderjt. 

The  treatment  consists  in  prf^sing  firmly  upwards  an<l  ba<'kwank 
against  the  inferior  margin  of  the  upper,  or  overlapping  rib,  st)  as  ti> 
disengage  it  from  the  lower,  when  by  its  own  elasticity  it  will  i^uiik' 
its  natiual  position.  The  reduction  might  also  be  aided  by  a  full  in- 
spiration. 
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CHAPTER  V. 

DISLOCATIONS  OF  THE  CLAVICLE. 

Of  50  dislocations  of  the  clavicle  observed  by  rae,  9  belonged  to  the 
sternal  end  and  41  to  the  acromial.  Of  those  belonging  to  the  sternal 
end,  7  were  dislocations  forwards,  forwards  and  upwards,  or  forwards 
and  downwards,  and  2  were  upwards.  I  have  never  met  with  a  dis- 
location backwards.  Of  the  acromial  dislocations  the  whole  number 
were  dislocations  upwards,  or  upwarda  and  outwards. 

i  1.  Stemo-Clavicalar. 
(a.)  Dislocation  Forwards  at  the  Sternal  End. 

Causes, — This  accident  is  generally  caused  by  a  fall  upon  the  point 
of  the  shoulder,  in  consequence  of  which  the  sternal  end  of  the  clav- 
icle is  driven  forcibly  inwards  and  forwards.  It  is  probable,  also, 
that  the  blow  which  produces  the  dislocation  is  received  rather  upon 
the  anterior  and  outer  face  than  exactly  upon  the  extremity  of  the 
shoulder.  A  sudden  effort  of  the  muscles,  as  in  the  attempt  to  balance 
a  weight  upon  the  head,  or  to  throw  the  shoulders  backwards  when 
ander  drill,  has  been  known  also  to  produce  this  dislocation.  In  one 
example  it  was  occasioned  by  placing  the  knee  against  the  spine  and 
drawing  the  shoulders  forcibly  back.  Various  other  accidents,  the 
philosophy  of  whose  agency  is  not  so  easily  explained,  are  said  to  have 
produced  the  same  result;  but  it  is  not  improbable  that  in  many  of 
these  cases  the  precise  manner  in  which  the  injury  was  received  has 
not  been  correctly  understood  or  reported. 

Mr.  Fergusson  has  once  seen  this  displacement  in  a  newly-born  in- 
fent,  which  had  happened  during  birth.  It  could  be  replaced  with 
ease,  but  immediately  slipped  out  again  when  left  to  itself.  "  Nothing 
was  done;  a  new  joint  formed,  and  the  child  afterwards  j)ossessed  as 
much  power  in  the  one  arm  as  in  the  other."* 

Symptoms. — The  head  of  the  bone,  unless  the  person  is  exceedingly 
fet,  or  great  swelling  has  supervened,  can  be  distinctly  felt  and  seen  in 
front  of  the  sternum;  the  corresponding  shoulder  falls  a  little  back; 
the  head  inclines  also  sometimes  to  the  same  side;  the  movements  of 
the  arm  are  embarrassed,  and  accompanied  almost  always  with  an  acute 
pain  at  the  point  of  dislocation.  The  clavicular  portion  of  the  stemo- 
cleido-mastoid  muscle  presents  an  unusually  sharp  and  projecting  out- 


Fergusson,  System  of  Practical  Surgery,  Amer.  ed.,  1868;  p.  208. 
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line,  aud  a  careful  measurement  iiKlk-ates,  if  the  dislocation  is  corapleti^, 

a  sensible  approach  to  the  aeromt<m 
prcK-esi5  toward  the  centre  of  the  ^ter- 
nuui.  If  now  the  surgeon  plaee?^  his 
knee  against  the  supine,  and  draws  the 
shnnltiers  hnrk,  tfie  projection  of  the 
clavicle  in  front  diminishes  or  di^p- 
peiirs;  if  he  carries  the  i^houlder  up, 
it  de'^cends;  aud  if  he  depresses  the 
shoulder,  it  ascend j^. 

The  simplicity  and  uniformity  of 
the  symptoms  which  usually  eharac- 
teri/e  tins  actudent  will  generally 
prevent  the  possibility  of  a  mistakt;; 
but  Finel  mentions  the  case  of  a  man 
Dlilocitioii  of  tiK' ftteroai  end  forward*,        wliOj  havitit]j  presented  himself  at  ooe 

of  tlie  hospitals  of  Paris,  suffering  un- 
der tin's  dislocation,  the  surgeon -in-chief  thought  it  a  tumor  of  the 
bone,  aiid  advised  the  appliciition  of  a  plaster;  and,  on  the  other  hand, 
a  patient  presentwl  himself  to  Velpcau,  who  had  been  treat^il  for  a  di»- 
Im-jiiioo,  when  the  bone  was  only  expaiideil  by  disease* 

I  have  njy^clf  also  seen  a  frat-turt-  so  near  the  sternal  end  of  the  bone 
as  not  to  l>e  easily  distinguished  from  a  dislocation. 

Pdfhohvfij, — In  com[dete  anterior  luxation  of  the  clavicle,  the  nip- 
sular  ligament  suffers  a  complete  diyruptiun,  and  also  the  anterior  with 
the  pttsterior  sterno-elavicular  ligament.^.  The  rhomboid  ami  intenir- 
ticular  ligaments  suffer  more  or  less,  accoixliug  lo  the  extent  of  the  dis- 
placement. The  iiiterartifular  cartilage  may  tvtain  its  attachment  to 
the  sternum,  or  it  may  he  nirried  forwaixls  with  the  clavicle.  Tlic 
head  of  the  bone  lies  immediately  underneath  the  skin  an*!  in  froHl 
of  the  sternum;  aiul  generally  it  is  fomnl  to  have  descended  a  littW 
upr>n  its  anterior  surface,  Kiclieraml  saw  a  case  in  which  the  stenwJ 
extremity  of  the  bone  wai?  phwt^l  three  inches*  below  the  top  of  the 
sternum. 

Wherever  tlje  hotie  lies  it  i*arries  with  it  the  clavicular  fasciculus  of 
the  sterno-cleido-mastoid  nuiscle. 

TreatmeaL — Not  one  of  the  seven  forward  dislocations  of  the  clavi- 
cle at  the  sternal  end  seen  by  me  has  been  cimipletely  re<!uced,  i>r  if 
rciluced  they  have  not  been  retaine<l  in  place.  In  the  following  ex- 
ample the  reduchon,  altliough  faitlifijlly  attempte<l,  was  never  accfjra- 
plished. 

Mr.  H.,  of  Butlalo,  a?t.  45,  was  thrown  by  a  horse,  suffering  at  the 
same  moment  a  fracture  of  the  leg  and  a  forward  dl&loeatiaa  of  the  left 
clavicle  at  its  sternal  end. 

Prof,  Jaums  P.  White,  with  whom  I  was  in  consultation,  made  sev- 
eral attempt.s  to  reduce  the  dislocation  by  placing  the  knee  m  'm 
spine  and  pulling  the  sfioulder  forcil>ly  backhand  the  same  ♦  i  \y 
repeated  by  myself,  but  withunt  accinnplishing  the  reduction.  We  al«<^> 
endeavored  to  reduce  it  by  pressing  directly  upon  the  projcctiug  f 
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and  by  placing  a  pad  in  the  axilla,  using  the  arm  as  a  lever,  as  reoorn- 
mended  by  Desault,  and  with  no  better  result. 

This  patient  was  tolerably  muscular,  but  while  we  were  manipulat- 
ing he  was  very  much  enfeebled  by  the  shock  of  the  accident. 

Finding  that  it  was  impossible  to  reduce  the  dislocation  by  any  mod- 
erate amount  of  force,  and  believing  that  if  we  were  to  succeed  we  could 
not  retain  the  bone  in  place,  and  the  more  es[)€cially  because  his  left 
side  was  so  much  bruiseii  that  he  could  not  bear  an  axillary  pad  or 
bandages  of  any  kind,  we  desisted  from  any  further  attempts. 

Two  years  later  I  examined  the  shoulder  and  found  the  clavicle  still 
unreduced,  and  its  position  unchanged.  When  he  carries  the  shoulder 
forwards  or  backwanls,  there  is  a  corresponding  motion  at  the  sternal 
end  of  the  clavicle.  The  arm  is  not  quite  as  strong  as  the  other,  and 
Its  freedom  of  motion  is  slightly  impaired. 

I  have  also  in  my  museum  the  cast  of  a  case  of  complete  forward 
dislocation  at  this  point;  which  accident  occurred  in  a  lad  twelve  years 
old,  who  had  fallen  into  a  cellar  on  the  20rh  of  Aug.  1856.  The  late 
Dr.  Lewis  and  Dr.  Dayton,  both  excellent  surgeons,  had  examined  the 
arm,  and  dressings  had  been  applied  with  a  view  to  maintain  the  re- 
duction ;  but  on  the  fifth  day  after  the  accident  I  found  the  bone  dis- 
placed; nor  do  I  think  re<luction  was  ever  afterwards  maintained. 

A  lad  was  brought  into  the  Buffalo  Hospital  of  the  Sisters  of  Charity, 
with  a  dislocation  of  the  same  character,  on  the  25th  of  Sept.  1858, 
who  had  been  run  over  by  a  wagon  on  the  same  day.  Dr.  E.  P. 
Smith,  one  of  the  sui'geons  of  the  hospital,  attempted  faithfully  to  re- 
duce it,  but  was  unable  to  do  so.  Five  days  after,  I  found  the  bone 
out  and  quite  movable.  All  apparatus  having  been  removed,  we  laid 
him  upon  his  back  in  bed,  and  kept  him  in  this  position  three  weeks. 
He  was  then  dismissed  with  no  change  in  the  appearance  of  the  bone, 
but  he  could  move  the  arm  as  well  as  before  the  accident. 

Other  surgeons  have  not  met  with,  or  at  least  they  have  not  men- 
tioned, any  cases  in  which  the  reduction  of  this  dislocation  was  attended 
with  difficulty,  nor  am  I  prepared  to  explain  the  difficulty  which  was 
experienced  in  my  own  (Mr.  H.),  and  in  Dr.  E.  P.  Smith's  case. 
Probably  they  ought  to  l)e  regardc<l  as  exceptions  to  the  general  rule. 
But  most  surgeons  have  testified  to  the  difficulty  of  retaining  it  in  place 
when  reduction  has  been  fairly  accomplished.  Chelius  says,  "  there 
commonly  remains  more  or  le^^s  deformity,"  and  Malgaigne  says  that 
"  it  is  difficult  and  rare  to  cure  it  without  deformity." 

Nevertheless,  Desault  (or,  rather,  his  pupil  Bichat,  who  has  published 
his  lectures),  who  always  speaks  very  confidently  of  his  ability  to  re- 
tain either  broken  or  dislocated  bones  in  their  places,  says  that  he 
"almost  always  obtained  complete  success"  with  his  apparatus.  It 
IS  remarkable,  however,  that  of  the  three  examples  furnished  by  Bichat 
to  confirm  this  statement,  all  of  which  were  treated  by  Desault  himself, 
one  recovered  after  a  long  time  with  a  "very  perceptible  protuberance 
in  front  of  the  sternum,  one  with  a  "  very  slight  protuberance,"  and 
in  the  other  the  "swelling  was  almost  gone"  on  the  twentieth  day,  and 
we  are  lefl  in  doubt  as  to  whether  the  reduction  was  any  more  complete 
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than  in  either  of  the  other  ca.^es/     Rioherand  and  Guersaiit  succeeded 
no  Ix^tter  with  L>ei?aiilt*s  dressings,* 

Other  surgeoas  have  made  similar  claims  for  their  own  forms  of  ap- 
paratus, but  exi>enenf'e  still  continues  to  show  that  a  complete  reten- 
tion of  tlie  disloeate(i  bone  is  seltlom  to  be  exi>eeted. 

Sir  Astley  Cooper  re^L^om mends  an  apparatui?j  the  constrnction  atid 
a|jplication  of  which  are  illustrated  by  the  aeeorapanying  sketchy  the  ob- 
ject of  which  is  to  draw  the  shoul- 
ders back,  and  at  the  same  time^ 
1  ly  t  he  a  id  of  t  wo  pad.s  o  r  cush  ions 
in  the  axil Ite,  to  carry  the  shonl- 
de  n^  o  u  t  wa  rds .  Th  e  d  ressing  is 
then  completed  by  placing  the 
anil  in  a  .^ling.  He  advices, 
however,  that  in  some  way  di- 
rect pn^ssure  should  be  oiadc 
upon  tlie  projectiug  point  of 
bone, 

Velpeau  objects  to  any  plan 
which  will  draw  the  shouldn? 
bark ;  but,  on  the  tx>ntniry,  Jie 
thinks  that  thei^honldcrshbould 
Ijc  kept  slightly  forwanb,  m>  q» 
to  diminish  the  tende nry  of  the 
sternal  end  of  the  claviV*^'  *-' 
escape  in  this  direction. 

Until  further  olist-rvauou* 
have  detenuine<l  the  relative 
value  of  thcHe  and  of  many 
other  procegscjjj,  it  will  be  well 
to  adopt  no  fixed  rule  of  action; 
but»  havino;  reduced  the  bone  by  either  placing  the  knee  upon  the  spine 
and  drawing  the  .shoulders  Inick,  or  by  making  use  of  the  humerus*  as! 
a  lever,  we  recommend  that  the  leiurgeon  shall  ^eek  to  maintain  it  iu 
place  by  such  means  as  ihe  experiment  ^hall  prove  are  most  su<?ccsHfub 
Among  these  means,  direct  pressure  upon  the  sternal  enrl  of  the  clavicle, 
the  sling)  and  perfect  rpiietude  of  the  nmscles  of  the  arm  through  the 
aid  of  bandageSj  are  no  doal>t  of  the  greatef^t  im|Mirtance,  ami  (♦an  seldocii 
be  omitted.  If  then  wc  find  that  a  position  of  the  shoulders  more  or 
les;s  forwards  or  backwards  best  maintains  the  appoi^ition,  this  position, 
wliatever  it  is,  ought  to  be  continued. 

In  order  to  be  successtui,  suHicient  time  must  elapwe  for  the  torn 
ligaments  to  become  firmly  reunited,  during  which  the  reduction  iniist 
l>e  con!?tant;  since  every  time  the  bone  asaipe^^,  the  whole  work  of 
repair  has  to  be  recommenced  as  from  the  iK'ginning*  To  thift  end  at 
least  four  or  six  wrecks  are  ncfvssary,  and  sometimes  the  perifKl  must 
be  lengthened  far  beyond  these  limits;  so  that  it  may  often  bee<mxe  » 


sir  Aatley  Cooper**  appiirtttus  for  dislocated  clavicle. 


'  DesttuU  on  FfHelUPPiMmJ  Di^locnt^rii^,  hv  Xiiv.  Bichiil,  Pbiiniin  eii.,  1805,  p.SS. 
*  Mttlgiiigne,  <*p,  cit.,  lom    ii,  p   417. 
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grave  point  of  inquiry  whether  the  long  confinement  of  the  limb  will 
not  entail  more  serious  consequences  than  have  ever  been  known  to 
arise  from  leaving  the  bone  displaced.  In  no  case  seen  by  me  has  the 
function  of  the  arm  been  seriously  impaired  by  the  displacement. 

(b.)  Dislocation  of  the  Sternal  End  of  the  Clavicle 

Upwards. 

Malgaigne  has  collected  four  undoubted  examples  of  this  dislocation, 
and  I  have  been  unable  to  find  a  report  of  any  other  except  the  very 
extraordinary  case  described  by  Dr.  Rochester,  at  the  September  meet- 
ing of  the  Buffalo  Medical  Association,  and  which  case,  through  the 
courtesy  of  Dr.  Rochester,  I  was  permitted  to  see  several  times.* 

Jerry  McAuliffe,  est,  44,  on  the  28th  of  August,  1858,  while  seated 
apon  a  load  of  wood,  was  caught  under  the  bar  of  a  gateway  and 
violently  crushed,  the  right  shoulder  being  forced  downwards  and  a 
little  backwards.  Dr.  Rochester  saw  him  very  soon  after  the  accident. 
On  examination,  it  was  found  that  the  sternal  extremity  of  the  right 
clavicle  was  thrown  upwards  so  far  as  to  rest  uj)on  the  front  of  the 
thyroid  cartilage,  occasioning  considerable  pain,  difficulty  of  respira- 
tion, and  loss  of  speech.  Reduction  was  easily  effe(^ted,  and  a  retentive 
apparatus  was  immediately  applied,  consisting  of  a  gutta-percha  splint, 
moulded  to  the  clavicle  and  ribs,  and  retained  in  place  with  adhesive 
plaster.  Suitable  bandages,  a  sling,  etc.,  were  also  employed  to  main- 
tain complete  rest. 

Notwithstanding  all  the  care  eraploye<l,  the  bone  again  became  dis- 

E laced,  and  when,  near  four  months  after  the  accident,  this  man  came 
efore  the  class  of  medical  students  at  the  Hospital  of  the  Sisters  of 
Charity,  we  found  the  sternal  end  of  the  clavicle  carried  upwards  half 
an  inch,  and  across  toward  the  opposite  side  also  about  half  an  inch, 
and  projecting  somewhat  in  front.  It  was  fixed  in  this  position  by 
ligaments  which  allowed  it  to  move  much  more  freely  than  natural, 
but  which  would  not  permit  any  great  displacement.  The  correspond- 
ing shoulder  was  slightly  depressed.  McAuliffe  said  that  he  felt  no 
inconvenience  or  abatement  of  strength  in  the  arm  except  when  he 
attempted  to  lift  weights  above  his  head. 

In  April,  1870,  I  met  with  a  similar  case  in  a  woman  fifty  years  of 
age,  which  had  been  caused  by  a  fall  upon  the  shoulders  nine  weeks 
before,  and  which  had  been  overlooked  by  her  surgeon  in  the  first  in- 
stance. When  seen  by  me  it  was  immovably  fixed  in  its  new  position. 
The  accident  seems  to  have  been  produced,  in  all  the  cases,  so  far 
as  can  be  ascertained,  by  a  force  operating  upon  the  end  and  top  of 
the  shoulder;  in  consequence  of  which  the  head  of  the  clavicle  is 
pushed  and  at  the  same  time  lifted,  as  it  were,  from  its  socket,  tearing 
not  only  its  capsule  with  the  ligaments  which  immediately  invent  the 
capsule,  but  also  in  some  instances  the  costo-clavicular  ligament  with 
some  fibres  of  the  subclavian  muscle.  The  sternal  end  of  the  clavicle 
is  found  riding  upon  the  top  of  the  sternum,  its  head  being  placed 
between  the  sternal  fasciculus  of  the  stemo-cleido-mastoid  muscle  on 


'  Rochester,  Buffalo  Med.  Journ.,  vo\.  xvv ,  ^.  ^^^. 
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the  one  liaiul,  and  the  stenio-liyoid  muscle  on  the  other,  Jn  oneuf  tW 
cases  i^een  by  Malgaigne  the  head  had  tmverstd  in  this  direction  com- 
pletely the  iiitra-i'lavicnlur  s]iaee,  and  lay  behind  tlie  ?5tcrnal  jwrtion  tif 
the  opposite  .stemo-eleidrKnitLstoid  muscle. 

The  HVinptrKHi?  are,  a  depre.^i^ion  of  the  shoulder,  with  an  elevation 
of  the  sternal  end  of  the  elaviele  so  eis  to  inerea^e  i?ensildy  the  !»pace 
between  it  and  the  fii'st  rib.  The  elaviele  also  encroaches  more  or 
le«s  upon  the  supra -sternal  fossa,  oct!a.sionin^  a  corresponding  diroin- 
ution  of  the  spjuM?  between  the  end  of  the  shoulder  and  the  centre  of 
the  sternum.  The  sternjd  portion  of  one  or  both  of  the  sterno-cleido* 
mastoid  muscles  may  also  be  seen  raised  and  rendered  tense  by  th^ 
pressure  of  the  head  of  the  bone  from  behind. 


1>1i]<»C4tUiii  or  the  frt«rDi,t  end  of  tb«  clavlctQ  iip«ir4>. 

Reduction  lias  been  found  eaisy,  but  Malgaigne  thinks  a  |»erfeft 
retention  impossible,  at  least  it  does  not  seem  to  have  been  aticum- 
plished  in  any  of  the  easels  re|)orted.  In  no  can?  did  the  displaoemem 
seriously  impair  the  functions  of  the  arm. 

The  same  iippanitus  to  whicli  we  shall  give  the  preference  in  casoi 
of  dislocation  upwunlsof  the  acromial  end  of  the  ciavicle,  at  lea^t  with 
only  such  slight  modifications  as  the  peculiarities  of  the  case  will  nat* 
uraliy  suggest,  will  be  suitable  lor  this  accident.  The  shoulder  must 
he  lifted  by  a  sling,  wlnh;  the  sternal  end  of  the  clavicle  m  pn^ssini 
downwards  by  a  pad  and  bandages;  and  all  the  muscles  of  the  arm 
and  ehe^st,  so  far  as  is  consistent  with  raspimtic^n  and  comfi»rt,  must  be 
mnintained  in  a  state  of  perfect  rest  until  the  ligaments  liavc  bi«<M»aje 
reunited. 


(c.)  Dislocations  of  tre  Sternal  enb  of  the  Clavicle 

Backwards, 

The  first  case  uiwn  record  of  this  kind  of  accident,  caused  by  vio- 
lence, was  published  by  Pellieux,  in  1834,  in  the  Iteinir  Midituk; 
until  which  time  its  existence  had  been  generally  denied.  In  the 
London  and  Edinhnn/h  Jotmud  of  Medical  Science  for  Octolier,  1841, 
several  cases  are  mentioned* 
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Two  forms  of  the  accident  have  been  described,  one  in  which  the 
head  of  the  clavicle  is  driven  backwards  and  a  little  downwards;  and 
another  in  which  it  is  displaced  directly  backwards,  or  backwards  and 
a  little  upwards.  In  both  of  these  classes,  the  end  of  the  bone  falls 
inwards  toward  the  opposite  clavicle,  and  occupies  a  space  in  the 
cellular  tissue  l)ack  of  the  sterno-hyoid  and  sterno-thyroid  muscles, 
and  in  front  of  the  oesophagus;  the  trachea,  if  reached  at  all,  being 
probably  thrust  to  the  opposite  side. 

The  examples  in  which  it  has  been  found  below  the  top  of  the 
sternum  are  much  the  most  numerous ;  indeed,  it  is  probable  that  the 
other  form  is  only  a  secondary  displacement,  occasioned  by  the  action 
of  the  fibres  of  the  sterno-cleido-mastoid  muscle. 

Causes. — Of  the  eleven  examples  mentioned  by  MalgaignCj  four 
were  occasioned  by  direct  blows,  and  most  of  the  remainder  by  crush- 
ing accidents,  as  by  powerful  lateral  compression  of  the  shoulders. 

One  of  the  cases  produced  by  a  direct  blow  was  accompanied  with 
an  external  wound,  and  is  the  only  instance  of  a  compound  dislocation 
of  this  kind  upon  record.  The  man  was  admitted  into  St.  Thomases 
Hospital  in  Sept.  1835,  and,  according  to  his  own  account,  the  sharp 
end  of  a  pickaxe  had  been  driven  through  the  flesh  against  the  bone. 
The  sternal  end  of  the  clavicle  was  found  to  be  displaced  backwards, 
and  with  the  finger  thrust  into  the  wound  on  the  front  of  the  chest,  it 
could  be  distinctly  felt  resting  upon  the  side  and  front  of  the  trachea, 
where  it  interfered  somewhat  with  respiration  and  deglutition.  He 
had  a  great  desire  to  cough,  with  a  sensation  of  pressure  on  his  wind- 
pipe, which  was  greatly  increased  when  his  head  was  thrown  back. 
There  was  also  a  slight  emphysema  in  the  region  below  the  collar-bone 
and  over  the  top  of  the  sternum.  The  shoulder  having  l)een  brought 
back  with  straps  attached  to  a  back-board,  the  VH)ne  readily  resumed 
its  place.  The  elbow  was  then  brought  forwards  and  bound  to  the 
side,  and  the  wound  being  closed  with  adhesive  plaster,  he  was  put  to 
bed  with  the  shoulders  much  raised.  No  unfavorable  symptoms  fol- 
lowed, and  in  three  weeks  he  left  his  l)ed.  Three  weeks  later  he  left 
the  hospital  with  the  sternal  end  of  the  bone  still  falling  a  little  back- 
wards, and  rather  more  movable  than  natural.^ 

The  following  example,  related  by  Morel-La  valine,  will  illustrate 
that  class  in  which  the  dislocation  results  from  an  indirect  blow,  or 
from  a  crushing  accident. 

Lemoine,  seventeen  yeare  old,  had  his  right  shoulder  violently  pressed 
against  a  wall  by  a  carriage.  He  experienced  at  the  moment  some  pain 
at  the  bottom  of  his  neck,  and  a  great  sensation  of  suffocation,  which 
lasted  for  more  than  a  quarter  of  an  hour.  The  dyspnoea  gradually 
8ul)6ided,  but  the  motion  of  the  right  arm  not  returning,  he,  on  the 
eighth  day  after  the  accident,  entered  La  Charity.  On  examination, 
the  two  shoulders  were  found  to  be  on  the  same  level,  but  the  right  one 
was  nearer  the  median  line.  The  internal  extremity  of  the  clavicle  was 
half  concealed  behind  the  sternum.  On  depressing  the  shoulder,  the 
inner  end  of  the  clavicle  arose  and  disengaged  itself  from  behind  the 

1  South,  note  to  Cbelius's  Surgery,  Amer.  ed.,  vol.  ii,  p.  218. 
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Sternum ;  but  reduction  was  effected  by  elevating  the  shoulder,  while  I 
tlie  same  time  it  was  carried  outwards  and  backwanis.  De^ultft 
baudage  wfxs  then  applitHl,  but  an  it  beeame  loosened,  Velpeau'e  wa» 
substituted,  wbifh  ke[>t  the  bone  completely  in  positioa  until  the 
eighteenth  day,  wlien  the  patient  wa^  lost  sight  ofV 

Si^mpfom^. — The  most  eonstant  symptoms  are,  the  absence  of  the 
head  of  the  bone  from  its  socket^atid  its  eomplete  or  partial  disappear- 
ance bel)ij>d  the  sternum,  an  approach  of  the  eorresjK)nding  shotilder  to 
the  median  line,  an  ineluiatiou  of  the  head  to  the  opi^oeite  side,  elevu* 
tiori  of  the  shoulder,  pain  at  the  bottom  of  the  neck,  impairment  i^f  the 
motions  of  the  arm,  sometimes  difficulty  in  respiration  and  in  dcj^hifi- 
tioii^  partial  arrest  in  the  circulation  of  the  arm  from  proi?sure  U|H»n  lli« 
subclaviau  artery,  and  a  slight  projection  of  the  acromial  end  of  the 
clavicle,  noticed  twice  by  Morel -La  valine. 

It  hiLS  not  generally  been  found  difficult  to  reduce  this  dblocatioUi 
nor,  wlicn  reduced,  is  it  so  liable  to  again  become  displaced  as  are  the 
dislcjcatiuns  forwards;  yet  iii  only  a  lew  instances  has  the  restoration 
becji  so  eomjilete  as  not  to  leave  some  delbrmity* 

In  onler  to  the  reduction,  the  shoulder  must  be  carried  generally  up- 
ward*,  outwards,  and  backwards,  and  it  may  then  be  best  niaiutained 
in  position  by  laying  the  patient  on  his  back  upon  an  elevated  cu^hioa, 
as  practictMl  by  Tyrrell  in  the  case  relatrHl  by  S<inth.  To  this  may  he 
added  such  (»thcr  measures,  dfftering  but  little  from  those  emph*ycil  la 
otficr  dislot^itions  of  the  clavicle,  as  are  necessary  to  insure  compl<*te 
rest  to  tlie  muscles.  Of  course,  no  pads  or  bands  across  the  clnvit  I** 
oati  be  of  any  service  iu  this  case* 

As  in  the  other  eases  of  dislocation  at  this  point,  the  patients  havt- 
enerally  recovered  nearly  tlic  full  use  of  their  arms,  even   in  one  ar 
Two  instances  in  which  the  reduction  h:Ls  never  been  accomplished. 

}  2.  Aoromio-ClaTlcular. 

(a.)  Dislocation  of  the  Acromial  End  of  the  Clavicle 

Upwards. 

Of  all  the  dislocations  of  the  clavicle,  this  form  is  most  frequent.  I 
have  met  with  it  either  as  a  partial  or  complete  luxation  forty -one  times. 
The  youngest  subject  was  seven  years  of  age,  and  the  oldest  sixty-three. 
All  but  two  were  males. 

Oimcj^. — It  is  produced  generally  by  a  fall  upon  tJte  extremity  of  the 
shoulder.  Twice  the  blow  has  been  rec^ivtxl  rathtT  upon  the  liack  than 
upnn  the  extremity,  and  once  it  was  occasioned  by  the  fall  of  a  b<mnl 
diret.tly  upon  the  top  of  the  shoulder,  and  once  by  a  bolt  thrust  directly 
up  from  under  the  clavicle. 

St/mptom^, — When  the  dislocation  is  comfrlete,  the  clavicle  not  only 
IS  lifted  from  its  articular  fiicet  to  the  extent  of  the  breadtli  c>f  the  bone^ 
but  it  li^  |>uslird  more  or  less  outwards  over  tlie  top  of  the  acTomioo 
process;  generally  less  than  half  an  inch,  but  I  have  once  seen  it  ridiag 
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the  process  to  the  extent  of  three-quarters  of  an  inch.  In  this  last  ex- 
ample, the  case  of  James  Moran,  a  strong,  healthy  laboring  man,  the 
clavicle  was  easily  reduced,  and  it  always  went  into  place  with  a  sensi- 
ble click;  but  although  every  possible  care  was  taken  to  retain  it  in 
place  by  bandages,  compresses,  an  axillary  pad,  and  a  sling,  yet  it  was 
not  accomplished,  and  on  the  third  day  he  removed  all  the  dressings, 
and  refused  to  have  them  reapplied. 

I  have  usually  found  the  shoulder  slightly  depressed;  and  in  one  in- 
stance, where  it  is  probable  the  deltoid  muscle  had  suffered  some  injury, 
the  elbow  hung  away  from  the  body,  and  any  attempts  to  lay  it  against 
the  side  produced  an  acute  pain  in  the  shoulder.*  It  has  been  noticed 
also,  in  most  cases,  that  the  clavicular  portion  of  the  trapezius  muscle 
appeared  lifted  and  tense,  especially  when  the  neck  was  straight. 

Inability  to  raise  the  arm  to  a  right  angle  with  the  body  is  a  general 
but  not  constant  symptom.  In  two  instances,  where  the  displacement 
was  only  moderate,  the  patients  were  at  first  and  for  some  time  after- 
wards unable  to  lift  the  arm  in  any  degree  from  the  side.  In  one  ex- 
ample, a  lady  sixty  years  of  age  had  fallen  upon  her  shoulder  and  pro- 
duced a  dislocation  upwards,  bat  she  had  not  consulted  a  surgeon  until 
she  called  upon  me,  five  months  after  the  accident.  The  clavicle  was 
then  raised  from  its  socket  about  half  an  inch,  but  it  could  be  easily 
pressed  back  to  its  place,  the  reduction  being  attended  with  a  grating 
sensation,  a  circumstance  which  I  have  not  noticed  in  any  other  instance. 
She  was  not  even  then  able  to  raise  her  arm  to  her  head,  nor  had  she 
been  able  to  do  so  since  the  accident  occurred. 

In  all  the  motions  of  the  arm  and  shoulder,  the  clavicle  is  seen  to 
move  more  freely  than  natural  immediately  under  the  skin,  and  these 
motions  are  usually  attended  with  some  pain  at  the  point  of  dislocation. 

This  accident  has  been  sometimes  mistaken  for  a  dislocation  of  the 
humerus,  but  unless  the  shoulder  is  already  greatly  swollen,  the  error 
is  not  likely  to  happen.  If  the  point  of  the  acromion  process  can  be 
made  out,  it  will  be  easy  to  determine,  by  sliding  the  finger  along  its 
spine,  whether  the  clavicle  is  displaced  or  not,  and  by  these  means  to 
settle  the  question  of  its  complicity  in  the  accident.  The  question  as 
to  whether  the  shoulder  is  dislocated  or  not  may  be  more  difficult  of 
solution,  as  we  shall  hereafter  have  occasion  again  to  observe. 

Pathology. — Generally  there  exists  simply  a  rupture  of  the  ligaments 
immediately  investing  the  joint,  so  that  the  clavicle  rises  from  its  socket 
only  about  half  an  inch,  more  or  less,  according  to  its  diameter,  and  is 
carried  outwards  just  sufficiently  far  to  allow  it  to  rest  upon  the  upper 
margin  of  the  acromial  articulation.  In  at  least  twenty-nine  of  the 
cases  seen  by  me  this  has  been  the  position  of  the  acromial  end  of  the 
clavicle,  and  for  its  complete  reduction  nothing  more  has  been  required 
than  to  press  with  moderate  force  upon  the  upper  and  outer  end  of  the 
bone. 

In  eight  cases  I  have  found  the  bone  not  only  thus  lifted  in  its 
socket,  but  also  driven  over  upon  the  acromion  process  from  half  to 

*  Report  on  DislocMtioiis,  by  the  author.  Transac.  of  New  York  State  Med.  Soc., 
1855,  p.  19. 
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three-quarters  of  an  inch ;  and  in  one  instance,  that  of  a  gentleman, 

Mr.  B.,  who  wajs  injurwl  in  a  railroad  accident,  the  acromial  end  of  the 
clavicle  was  displaetxl  outwards  half  an  inch  and  backwards  thrw- 
quarters  of  an  inch,  wliile  the  sternal  end  also  was  considerably  lift€d 
in  its  socket  and  slightly  sent  inwards.  The  shoulder  fell  forwanb 
and  the  coracoid  process  was  one  inch  nearer  the  stern uni  than  the 
same  process  upon  the  opposite  side.  In  such  cases  more  or  less  of  the 
fibres  of  tlie  coraco-clavicular  ligament  must  have  suffered  a  disrup- 
tion; indee<l,  without  a  rupture  of  its  external  tiiseienlus,  which  analo- 
niists  have  called  the  trapezoid  ligatnent,  such  a  dislocation  cannat  t^ke 
place. 

Prof/mm^. —  It  is  impossible  fi^r  me  to  say  what  has  been  tl  i-e 

result  in  all   the  cases  which   I  have  seen,  but  ray  notes  fui  j 

two  cases  of  perfect  retention  after  a  complete  dislocation  at  tbia  jMjmt 


Fio.  2153. 


FlO.  25fi, 


iis. 


^ 


ntalocaljou  of  th?  Acromtal  *md  of  the  davicle 
upwards. 


Di^1ocr)ttlr>n  of  ll»e  Acn>ml*l  end  of  Ibf 
f'lavlcit*  upwards  aitd  oatward^ 


One  of  these»  David  Thomas,  ajred  abont  tupiuy-nvr  year^,  fell  sid 
ways  upou  the  ground,  stHkinj:  upon  the  extremity,  and,  as  he  thinks, 
a  litth^  upon  the  top  of  the  slioulder.  I  found  the  clavielr  dishMr}it».*d 
u|>wards  and  fiutwards,  so  that  it  overlapped  the  acromion  proci*ss  half 
an  inch.  It  was  easily  replaced,  and  having  applied  my  own  apf^i- 
mtufl  for  broken  collar-bones,  with  the  addition  of  a  band  across  the 
shoulder  and  under  tlie  elbow  to  keep  the  clavicle  down,  I  found  tliat 
I  had  succet^Ied  in  retaining  the  bone  in  }daee.  This  dressinir  was 
continued  until  the  forty  ^second  day,  wlien,  on  l»eine  rt^moviMl,  the 
clavicle  Mas  seen  to  be  closely  con  lined  Uf>on  its  iirticulation  ;  and  after 
a  lapse  of  two  years  it  still  retains  its  [x>sition  so  completely  th;*t  no 
dill^erence  can  be  detected  between  the  op[xisite  articii  hit  ions. 

In  the  c${^e  of  Moran,  already  mentioned,  whose  clavicle  overhip|w  o 
the  acromion  process  three-quartei's  of  an  inch,  and  who  threw  off  the 
dressings  at  the  end  of  three  days^  the  same  degree  of  displaoeinent  ex* 
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isted  at  the  end  of  two  years ;  the  scapular  end  of  the  clavicle  moving 
freely  in  every  direction  under  the  skin  according  as  the  arm  was  moved. 
In  lifting,  he  says,  the  strength  of  his  arm  is  undiminished  until  he 
raises  the  weight  nearly  to  a  level  with  his  shoulders,  and  from  this 
point  upwards  he  can  lift  but  little.  For  a  laboring  man  it  amounts  to 
a  serious  maiming.  I  have  seen  the  same  loss  of  power  in  the  arm  to 
raise  bodies  above  the  head  in  at  least  two  or  three  of  the  examples  of 
less  complete  luxation,  continuing  after  the  lapse  of  several  years ;  but 
in  the  majority  of  cases,  although  the  bone  does  not  remain  reduced, 
the  patients  have  recovered  eventually  the  complete  use  of  the  arm  in 
whatever  position  it  may  be  placed. 

The  case  to  which  I  have  already  referred  as  having  been  caused  by 
a  bolt  thrust  upwards  under  the  clavicle,  will  furnish  the  best  illustra- 
tion of  this  general  principle.  James  O'Brien,  1st  U.  S.  Artillery, 
was  injured  in  September,  1862,  by  being  run  over  by  a  horse-car. 
A  bolt,  three-quarters  of  an  inch  in  diameter,  was  driven  thn>ugh  the 
skin  on  the  anterior  margin  of  the  left  axilla,  breaking  the  first  rib, 
severing  the  coraco-clavicular  ligaments,  and  forcing  the  clavicle  up- 
wards from  its  socket.  No  attempt  at  reduction  was  ever  made.  When, 
seen  by  me  one  year  after  the  accident,  the  outer  end  of  the  clavicle 
was  lifted  directly  up  two  inches  from  the  acromion  process,  to  which 
it  was  united  only  by  a  long  and  slender  ligament.  He  was  not  con- 
scious of  any  loss  of  power  or  limitation  of  motion  in  the  injured  arm. 
At  my  request,  my  son,  then  in  the  U.  S.  service,  instituted  a  series  of 
experiments  to  test  the  relative  strength  of  the  two  arms,  and  with  the 
following  result:  First  with  the  right  arm,  and  then  with  the  left,  he 
lifted  from  the  ground  fifty-six  pounds  and  three  ounces,  and  sustained 
this  weight  above  his  head  thirty  seconds,  with  his  arms  fully  extended. 
With  his  right  arm  extended  at  full  length,  at  right  angles  with  his 
body,  he  sustained  twenty-five  pounds  for  fifteen  seconds.  With  the 
left  arm  he  sustained  the  same  weight,  in  the  same  position,  seventeen 
seconds.* 

Treatment. — When  the  bone  simply  rises  upon  its  socket,  the  reduc- 
tion is  always  easily  accomplished  by  pressing  firmly  upon  its  extremity 
with  the  fingers;  but  if,  at  the  same  time,  it  has  been  carried  outwards, 
or  outwards  and  backwards,  the  reduction  is  only  accomplished  by 
pulling  the  shoulders  backwards,  or  by  placing  a  pad  in  the  axilla, 
asing  the  arm  as  a  lever,  or  by  lifting  the  arm  by  the  elbow  and  at  the 
same  time  pressing  the  clavicle  down  ;  and  it  will  sometimes  require 
the  application  of  all  or  several  of  these  procedures  at  the  same  moment. 
In  some  cases  the  complete  reduction  has  only  been  effected  when  the 
patient  has  been  brought  under  the  influence  of  an  anfiesthetic. 

As  to  the  maintenance  of  the  bone  in  its  socket  for  a  length  of  time 
sufficient  to  insure  a  firm  union  of  the  broken  tissues,  this  will  be  found 
always  more  difficult,  and,  in  a  great  majority  of  cases,  absolutely  im- 
possible. Nearly  all  surgeons  who  have  written  upon  this  subject  have 
made  the  same  observation;  and  if  occasionally  a  new  apparatus  in  the 
bands  of  a  clever  surgeon  has  seemed  to  promise  better  results,  the 

»  Am.  Mod.  Times,  Oct.  24,  1863. 
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same  apparatus  in  the  Imntis  of  otlier  equally  clever  siir^feons,  and 

under  cireurn8taiice8  equally  flivontblL\  has  been  found  aliotijit  con- 
stantly to  fail  J  and  we  have  been  c4)m|K4led  again  to  exereij^  anew  our 
ingenuity,  and  to  seek  for  new  resources,  or  to  abandon  the  eflbrt  io 
despair. 

I)i\  Folts,  of  Ba«iton,  believed  that  he  had  found  in  Bartlett'g  appa- 
ratus for  broken  clavicles,  niotlified  l\v  the  applit.-ation  of  a  ghoulder^ 
strap,  the  infallible  remedy  for  this  one  of  the  many  sad  defects?  in  our 
art  The  most  important  part  of  this  dressing,  according  to  I>n  Folte, 
is  the  enmprcsj*  planed  upon  the  upiK»r  and  outer  end  of  the  dnvioJc, 
and  the  banda<i:e  or  strap  passed  over  the  eompre^  and  under  the  jioial 
of  the  elbow  to  maintain  it  in  position.* 

Dr,  Folts  is  no  doul)t  eorreet  in  re^rai'ding  this  strap  as  an  important 
if  not  the  essential  part  of  the  apparatus;  and  it  is  surprising  that  by 
Sir  Astley  Cooper,  as  well  as  by  many  other  experienced  sur>reons^  itj» 
valne  should  liave  lieen  overlooked.  The  chief  obstacle  to  the  rt'-t^n- 
tion  of  the  bone  in  place  is  the  |x)werful  action  of  the  trajK-zius,  whidi 
Cf^nstantly  tends  to  elevate  the  outer  end  of  the  bone.  In  some  raeostiT^ 
,this  may  be  resisted  by  elevating  very  iureibly  the  phoulih^r,  or  by  in- 
clining the  head,  but  Ix^tb  of  these  positions  are  extix^mely  fatigningi 
and  will  not  be  long  endured.  The  bandage  or  strap,  adjusted  to  the 
manner  which  Dr,  Folts  has  recommended,  is  the  only  means  of  cxiuti- 
teracting  the  action  of  the  tra|>e5!ius,  upon  which  any  sul)Stant!al  reli- 
ance can  l>e  placed;  but  the  principle  has  long  been  understiXKl  and 
practiced  uprm.  Bmdsor's  toariuquet,  or  Petit's,  secun?d  by  a  ?tnip 
broiigfit  uncicr  tlic  point  of  tlie  ellxm%  Boyer's  double  shimld(T-stm|iii, 
and  Desanll's  third  bandage,  all  aimal  at  the  accomplishment  of  the 
Siime  pnrfjose;  yet  Ikiyer  and  Des^mlt  found  all  these  contrivaiitH*s  fait 
in  a  majority  of  cases.  Mayor  employed  a  dressing  ecmstruchnl  with  ft 
strap  to  l>uckle  over  the  disiof'atcci  clavicle,  but  N6laton  ha«*  seen  ihie 
apparatus  tail  also,  when  a|ipllcd  in  his  own  wards. 

The  experience  of  Dr.  Folts  at  tbt-  time  of  his  re|K>rt  did  not  extend 
beyond  three  cases,  and  the  apjiaratns  had  been  completely  suceessful 
in  only  two  of  the  tliree.  Our  own  experience  is  sufficient  to  show  that 
it  will  be  found  occasionally,  l)ut  by  no  means  constantly,  smx'essftiL 
We  have  already  mentioned  two  cases  in  which  we  sncci^_Hk»ii  jicrfectty 
by  this  mrHk%  luit  in  several  othei's  which  seemed  equally  favorable  wu 
have  met  with  partial  or  complete  faihin's. 

The  practical  diffiiiiltics  m'e»  the  sensibility  and  consequent  inability 
sometimes  of  t lie  point  of  the  elbow  to  bear  the  requisite  prt*ssure,  »iia 
the  even  greater  sensiljiUty  of  the  skin  over  the  top  nf  the  clavicle;  the 
tendcnr-v  oi'  the  liantlage  to  slide  off  from  the  shouhler  and  «ls<>  Io  h^ 
come  dis])lacetl  irom  tlic  end  of  the  elbow  ;  the- gradual   rt  I  '>f 

the  bandages,  which,  when  existing  even   in  the  most  inmi  4f 

degree,  is  sufficient  sometimes  to  allow  the  bone  to  slip  out  from  it» 
shallow  socket;  the  im|»ossibility  of  fixing  the  scapula,  upon  wh*^e  ijn- 
mobility  as  well  as  u|ion  the  immobility  of  the  clavicle  the  retentiow 
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Mayor's  apparatus  for  dislocated  clavicle.    (**  Tri- 
angle cubito-bis-«capuiaire.") 


depends ;  and,  finally,  the  great  length  of  time  requisite  to  unite  firmly 
the  ligaments,  if  indeed  they  ever  again  become  actually  united. 

The  band  can  be  prevented  in 
some  measure  from  sliding  off 
from  the  clavicle  by  a  counter- 
band  attached  to  a  collar  u|)on 
the  opposite  shoulder,  but  not 
without  causing  some  pain  and 
giving  rise  to  excoriations  gener- 
ally in  the  opposite  axilla;  and, 
in  a  degree,  all  the  other  diffi- 
culties may  be  met  by  patience 
and  ingenuity,  but  unfortunately 
the  smallest  failure  in  any  one 
of  these  numerous  indications 
insures  a  defeat. 

The  axillary  pad  employed  as 
a  fulcrum  upon  which  extension 
may  be  made  is  equally  as  dan- 

Serous  here  as  in  fractures,  and  I 
o  not  think  it  ought  ever  to  be 
used  for  this  purpose,  but  only 
as  a  means  of  moderate  support 
and  retention;  indeed  it  would 
be  well,  perhaj)s,  if  it  were  dis- 
carded altogether. 

The  case  of  Mr.  B.,  already  quoted,  with  a  dislocation  outwards  and 
backwards,  affords  not  only  an  illustration  of  the  inefficiency  of  either 
the  shoulder-strap  or  the  axillary  pad  in  certain  cases,  but  also,  it 
seems  to  me,  of  the  mischief  which  may  result  from  their  too  diligent 
application ;  for  I  cahnot  persuade  myself  but  that  most  of  the  maim- 
ing in  this  case  was  due  to  the  apparatus  rather  than  to  the  original 
accident. 

This  gentleman  was  injured  on  the  10th  of  November,  1855.  A 
sling  with  an  axillary  pad  and  bandages  was  immediately  applied.  I 
saw  him  on  the  seventeenth  day.  The  displacement  was  then  such  as 
I  have  described,  but  I  did  not  observe  any  paralysis  or  emaciation  of 
the  limb.  Having  noticed  that  the  clavicle  fell  into  its  socket  when 
he  lay  upon  his  back  in  bed,  at  my  suggestion  all  the  dressings  except 
the  sling,  were  removed,  and  the  patient  was  laid  upon  his  back  in 
bed,  with  instructions  to  continue  in  this  position,  if  possible,  until  the 
cure  was  completed ;  but  after  a  few  days  I  received  a  communication 
from  his  physician,  stating  that,  owing  to  a  troublesome  cough,  he  had 
found  it  impassible  to  maintain  this  position.  His  residence  was  forty 
or  fifty  miles  from  town,  and  I  sent  him  one  of  my  dressings  for  broken 
collar-bones  with  instructions  as  to  its  use;  directing  es|)ccially  that  a 
shoulder-strap  should  be  used  to  keep  tht;  clavicle  down. 

The  dressing  was  applied  and  continued  six  weeks,  and  on  being 
removed,  the  elbow,  wrist,  and  finj^er-joints  were  found  to  he  stiff. 
The  whole  arm  was  emaciated  and  almost  powerless.     One  year  l^t<i.^ 
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tlicre  wa?>  no  improvement  in  the  condition  of  the  arm;  ev^eryjoiiU 
from  tile  shoulder  down  was  almost  comjjletely  andivlc^ed,  tlie  iim>rJc» 
were  greatly  wiisted,  and  tlie  hand  tremble<i  constjiiitly. 

Tlies^e  r^Lilt^,  it  seems  to  me^  were  due  to  tw*  long  and  too  tight  hiimJ* 
aging  of  the  arm,  and  e8|>eeially  to  the  pix^sure  of  the  axiUary  {*ad,  1 
do  not  state  this  pojsitively,  but  this  is  my  belief 

Is  it  worth  while,  then,  to  iueur  the  dangers  of  trK>  long  eonfinemeut 
and  of  exeessive  bandaging  for  the  purpose  of  attaining  the  always  un- 
certain result  of  maintaining  the  bone  in  its  socket?  We  certainly 
may  be  permitted  to  make  the  attempt  within  certain  reasonnl'  ''  >-; 
and  esjK'riiilly  if  the  patient  is  a  female  and  the  avoiilancc  oi  tr 

ie  a  p^Mnt  of  serious  cnnsideration  ;  biU  never  without  keeping  o»)nstiyjily 
in  mind  tlie  pfjssibility  of  a  permanent  anchylosis  and  pandy^at^  of  the 
tiujb. 

(b.)   DlSIXXJATION   OF   THE   ACROMIAL   EnD   OF   THE   ClAVKTLK 

DoWNWAllDfi. 

This  form  of  disloeation  is  exceedingly  rare,  only  three  m'cII -authen- 
ticated cases  having  been  placed  upon  record,  one  of  which  wag  «een 
and  dissected  by  Melle  in  1765,  the  second  was  met  with  by  Fleijry 
in  1816,  and  the  third  is  des*Tibecl  by  Tourneb 

Catme. — S<i  fur  as  we  ran  ascertain,  it  Inis  been  prodnefd  only  by  • 
force  whirh  bus  acte*J  dire<*tly  upon  the  top  of  the  chividc.  In  tilt 
{•asc  mentifUHHl  \i\  Tournel,  a  hoi-sc  had  tnJd  upon  the  shoulder;  and 
in  the  example  retn>rded  by  Melle,  the  accident  rxvurred  in  a  chihl  rix 
years  old,  trom  an  attejnpt  to  supjwrt  a  great  weight  U|kin  the  top  of 
the  collar-b<»ne.  In  thiM  la^t  example  the  humeruft  wa^  di^^lm^Uci]  aU», 
and  l>oth  disloeatious  had  remained  unretiuced  many  years  when  ilits 
patient  was  scL*n  by  Melle, 

This  for<x^  acting  directly  u]ion  the  top  of  the  clavicle  would  fail 
dislocate  the  bone,  except  by  tlr^t  breaking  down  the  coraci>id  praec 
if  it  did  not  happen  soraetinies  that  at  the  same  moment  the  lower  angtf 
of  the  scaptiia  was  thrown  outwards,  in  such  a  manner  as  to  de[iress 
slightly  the  cf^raeoid  prtjcess,  and  thus  to  ixTmit  the  outer  end  of  the 
clavicle  to  fall  below  the  level  of  the  acromion  prrxjess. 

S(impfjinij<  (iiid  Pdihohgy. — This  dislocation,  whether  it  ha^  been 
proiluced  artificially  upon  the  dead  subject  or  accidentally  upon  the 
living,  has  always  been  found  to  be  accompanied  with  a  <x>[nplel<» 
ru|)ture  of  the  acromio-clavicular  ligaments  not  only,  but  also  ot  the 
coniciKacromial  and  conico-clavicular  ligaments ;  the  outer  extremity 
of  the  bone  resting  betwc<'n  the  acromion  pri>cet^and  tlie  capsule*  t»f  the 
shoulder-joint,  and  a  little  })o&terior  to  the  articulating  facet  which 
originally  reeeived  the  clavicle, 

The  su|>erior  angle  of  the  scapula  approaches  the  Ixxly  ^Itghtlyp  and 
its  inferi<»r  angle  is  thrown  outwards*  A  marked  depression  exists  at 
the  pi»int  of  dislot»atioji,  accom]janied  with  a  sharp  pain,  incrt^*ied 
etjpecially  when  an  attempt  i»  made  to  move  the  arm.  The  patient  is 
unable  to  lifl  the  arm  voluntarily,  but  it  can  be  roovod  proltv  freel 
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in  the  direction  forwards  and  backwards  by  the  hands  of  the  surgeon : 
abduction  is  much  more  difficult. 

Treatment — Reduction  is  easily  accomplished.  At  least,  in  the  only 
two  examples  upon  the  living  subject  in  which  the  attempt  has  been 
made,  it  was  effected  promptly  by  drawing  the  shoulders  gently  out- 
wards and  backwards;  nor  has  it  been  found  anymore  difficult  to 
maintain  it  in  position  when  once  replaced.  When  the  scapula  is  re- 
stored to  its  natural  jHDsition,  and  its  lower  angle  approaches  again  the 
side  of  the  body,  a  reluxation  becomes  impossible;  since  the.coracoid 
process  now  effectually  prevents  that  descent  of  the  clavicle  uj)on  which 
its  displacement  always  depends.  It  is  only  necessary,  therefore,  to 
secure  the  sca])ula  at  its  base  and  lower  angle  snugly  to  the  body,  by  a 
broad  band  and  compress,  and  all  the  indications  of  treatment  are  com- 
pletely fulfilled. 

(c.)  Dislocation  of  the  Acromial  End  of  the  Clavicle 

UNDER  THE   CoRAa)ID   PROCEaS. 

Pinjou  met  with  one  example  of  this  singular  dislocation,*  and 
Godemer,  or  Mayenne,  has  recorded  five  more,^  and  these  constitute  the 
whole  number  whjch  are  at  this  day  known  to  science. 

Ckiuse, — Age  and  a  consequent  relaxation  of  the  ligaments  seem  to 
constitute  a  predisposing  cause,  sinc^e  of  the  six  recorded  examples  four 
were  between  the  ages  of  sixty-seven  and  seventy-one,  and  the  other 
two  were  adults.  In  all  the  cases,  also,  the  dislocation  was  the  result 
of  a  fall  upon  the  shoulder. 

The  symptoms  which  have  been  said  to  characterize  this  accident  are 
pain  and  a  very  marked  depression  at  the  point  of  displacement,  with 
a  corresponding  projection  of  the  acromion  and  coracoid  processes;  a 
rapid  inclination  outwards  and  downwards  of  the  line  of  the  clavicle, 
its  outer  extremity  being  felt  in  the  axilla;  the  corresponding  shoulder 
depressed  and  inclined  forwards ;  freedom  of  motion  in  all  directions 
except  inwards  and  upwards ;  the  lower  angle  of  the  scapula  thrown 
outwards  and  backwards ;  to  which  Morel-Lavall^  has  added  an  actual 
increase  of  space  between  the  acromion  process  and  the  sternum. 

Treatment. — Godemer  reduced  all  the  examples  which  came  under 
his  notice  easily,  by  directing  an  assistant  to  pull  the  arm  backwards 
and  outwards  while  he  himself  seized  upon  the  clavicle  with  his  fingers, 
and  disengaged  it  from  under  the  process ;  but  Pinjou,  after  many 
efforts  by  the  same  method,  failed  completely,  and  the  patient  having 
left  him,  the  clavicle  was  reduced  the  next  day  by  an  empiric.  Vidal 
(de  Cassis)  recommends  that  instead  of  pulling  the  arm  outwards,  by 
which  procedure  the  pectoral  is  major  is  made  to  antagonize  the  surgeon, 
the  elbow  shall  be  brought  down  to  the  side,  and  kept  there  by  the 
left  hand,  while  the  right  hand,  placed  in  the  axilla,  shall  pull  the 
upper  end  of  the  humerus  outwards,  converting  the  arm  into  a  lever  of 

*  Pinjou,  Joiirn.  de  M6d.  de  Lyon,  Juillet,  1842,  from  Vidal  (de  Cassis). 
'  Godemer,  Rocueil  den  travaux  de  la  2Soc.   Med.  d'lndre  et  Loire,  1848,  from 
Vidal. 
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the  thir^l  kind.     This  procpj?s,  I  confess,  6eein»  to  be  mach   the  m(M 

ratianaK 

Fiually,  having  given  the  hiBtorv  of  these  eases  as  they  have  Wn 
re  po  r  tetl ,  we  s  1 1  n  1 1  sen  r  ce  I  y  have  per  for  ni  oxl  o  u  r  d  « ty  as  u  fii  i  t  h  fr  1 1  w  r  i  tiT 
if  we  do  nut  stute  frankly  tlmt  we  entertain  a  saspicion  that  b<»th  tlit 
gentlemen  who  have  report cfl  iliese  eurious  examples  hav*c  entertainfd 
lis  with  tabu  Ions  or  imaginary  stories;  and  espeetally  do  these  suspi- 
cions rest  upon  the  eases  reported  hy  Gmiemer,  who  in  five  yeai^  saw 
five  cases,  eaeh  presenting  througlnuit  tlie  same  class  of  symptoms*  the 
same  facility  of  reduction^  accomplished  by  the  same  means,  and  always 
with  the  S4tTne  |ierfeet  result. 

If  to  these  singidar  eoiueidences  we  add  the  fact  that  only  one  other 
surgeon  luis  ever  claimed  to  have  met  with  the  aeeident,  and  if  \xt 
notice  the  actual  anatomical  difficulties  which  Btaud  in  the  %*^y  of  m 
ocf^urrenee,  such  es[>eeially  as  the  complete  occlusion  of  the  suhcorn- 
coidean  j^jjai-e  by  tin:  tendons  antl  muscles  wht(*h  pass  frum  ith  extreni* 
ity  toward  the  cht-st  ami  arju,  we  shall  find  a  fair  apology  tor  w>me 
degree  of  skepticisui. 


(d.)    DlSLOCATlOX   OF   THE   ClAVICLK    AT    BOTH    EnD6, 

SIMrLTANEOUSLV. 

On  the  26th  of  January,  1863,  Dr.  North,  of  Brooklyn,  N.  Y.,  was 

called  to  see  a  lad  fourteen  years  of  age,  who  had  been  thrown  with 
violence  backwards  from  a  stool  upon  which  he  was  sittings  striking 
the  back  of  his  left  sljoulder  against  the  floor.  Dr,  North  ff*und  him 
sutfering  severely  from  pain,  atul  with  some  dilBcnlty  of  tirenthiiig. 
The  shoulder  was  clepressed  and  ihnovn  forwards.  Tlu*  sternal  end  of 
the  clavicle,  turned  iiirwurds^  formed  an  abrupt,  rounded  pnjminent?e; 
the  acromial  end^  turned  forwards  also,  prc^cutt^l  its  longest  diameter 
toward  tlie  surface,  and  rested  above  tlie  acromiim  proeejw ;  white  the 
central  portion  seemed  ilepressed  or  thrown  back,  an  appearance  which 
was  eause*l  by  the  rotatifui  of  the  clavicle  upon  its  axis. 

Red  net  ion  was  accomplished  by  throwing  the  shoulden*  forcibly 
backwar<lsj  and  at  tlie  s;une  time  prcs^^ing  with  the  thnmlfs  upon  tht 
two  extremitit^s  in  sucli  a  man  tier  a-^  to  reverse  the  rotation,  as  tbllowj*: 
prc^ssing  at  the  acromial  end  backwards  atid  downwards*  and  at  the 
sternal  end  backwards  and  upwards.  The  restonitiou  \va»  complete, 
and  the  lioiu_^s  were  retained  in  place  by  compresses  and  adhesive  [da:** 
ters,  with  the  aid  of  Day's  **  neck  yoke.''  At  the  end  of  three  wceki 
the  dressings  were  removed  ;  aurl  when  last  seen  by  his  surgeon  *•  there 
M*as  but  tittle,  if  any,  trace  of  the  accident  remaining.^*  It  ii*  tie 
opinion  of  Dr.  North  that  the  rotation  was  causc^l  by  the  action  of  the 
peiJtoralis  major  and  deltoid  after  the  disloeaiion  took  place,' 

Eriehsen  says  that  liicherand  and  MorebLavall^*  have  each  rejKirted 
cme  example  of  double  disloration  of  the  t^lavide. 

Dr.  Stanley  Ilayues,  of  ^lalvern  Linkj»  has  re|K»rted  the  only  re- 
maining case  of  which  I  have  been  able  to  tind  a  i^ecord. 
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"A  girl,  aged  13,  rapidly  growing,  of  lax  tissues,  and  of  a  consump- 
tive femily,  but  who  had  always  had  good  health,  while  washing  the 
back  of  her  neck  with  her  lefl  hand,  one  morning  in  September,  felt 
something  give  way  in  the  shoulder  of  the  same  side.  I  found  dislo- 
cation forwards  of  the  sternal  end  of  the  clavicle  and  partial  luxation 
upwards  of  the  acromial  one.  There  was  very  little  pain.  Both  ex- 
tremities of  the  bone  were  easily  replaced  by  drawing  the  shoulder 
backwards  and  downwards,  but  the  double  deformity  was  reproduced 
immediately  the  shoulder  was  liberated.  A  pad  was  applied  under  a 
figure-of-8  bandage  over  the  sternal  end,  and  the  arm  was  placed  in  a 
sling  as  a  temporary  measure.  To  a  strap,  fastening  round  the  chest, 
a  strap  bearing  a  truss-pad  was  attached  in  such  a  manner  that  the  pad 
kept  the  sternal  end  of  the  clavicle  reduced,  the  other  end  of  the  strap 
passing  over  the  shoulder  aod  diagonally  acro&s  the  back  to  the  hori- 
zontal strap:  the  wearing  of  a  sling  kept  the  acromial  end  in  its  natural 
position.  The  patient  soon  afterwards  returned  to  school  at  a  distance. 
She  is  now  at  home,  and  I  have  found  the  sling  has  been  discontinued 
some  time,  that  the  straps  have  stretched  and  are  useless,  and  that  the 
ends  of  the  bone  are  as  mobile  as,  but  not  more  than,  they  were  when 
I  first  saw  the  patient,  but  that  the  sternal  end  does  not  become  luxated 
unless  the  arm  is  raised,  when  it  nearly  always  starts  forwards.'*  ^ 


CHAPTER    VI. 

DISLOCATIONS  OF  THE  SHOULDER  (SCAPULO-HUMERAL). 

Owing  to  the  great  exposure  and  the  peculiar  anatomical  structure 
of  the  shoulder-joint,  its  structure  having  reference  mainly  to  freedom 
of  motion  rather  than  to  firmness  and  security  in  the  articulation,  dis- 
locations of  the  humerus  are  very  common. 

Writers  have  not  been  agreed  as  to  the  precise  anatomical  relations 
of  these  dislocations,  nor  as  to  the  nomenclature.  Velpeau,  M algaigne, 
Vidal  (de  Cassis),  Skey,  and  Sir  Astley  Cooper  have  each  adopted  ex- 
planations and  classifications  peculiar  to  themselves.  With  the  arrange- 
ment established  by  this  latter  surgeon,  English  and  American  students 
are  the  most  familiar;  and  believing  that  it  is  more  simple,  and  quite 
as  appropriate  as  either  of  the  others,  I  shall  adopt  it  as  the  basis  of 
my  own  descriptions. 

I  shall  have  occasion,  however,  to  dissent  from  the  opinions  and 
teachings  of  this  distinguished  surgeon,  as  to  the  exact  seat  and  rela- 
tions of  the  head  of  the  humerus  in  some  of  these  dislocations. 

According  to  Sir  Astley  Cooper,  there  are  three  complete  luxations 
of  the  shoulder ;  namely,  downwards,  forwards,  and  backwards. 


^  The  Britibh  Medical  Journal,  Jan.  27th,  1872. 
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i  1.  Dhlocation  of  the  Shoulder  Downwards  (Subglenoid). 

Thi?^  IS  iLsiially  callecl  a  disloaition  into  tlie  axilla  j  the  head  of  the 
bjtie  resting  rather  upon  the  inner  side  of  the  inferior  border  i>f  ihtt 
scapula^  near  the  base  of  that  triangular  snrfa^ie  which  h  found  Mow 
the  glenoid  foi^sa, 

SiiK^e  in  both  the  other  eoitiplete  dislocations  of  the  shoulder,  the 
head  of  the  humeru!*,  in  order  to  eR-ajie  from  its  f^oeket^  nitJst  Im'  mn<le 
to  d(>scen*l  more  or  le^s  downwar<ls,  we  shall  regard  this  dishw^itioti  «5 
the  type  of  all  the  othei*§,  afwl  shall  make  it  the  subjec^t  of  esfHrial 
consideration  as  well  a.s  of  referene^^*  when  i^peaking  of  the  other  fbniw 
of  disloeatinu. 

CauHi-a. — The  most  frequent  cause  of  this  accident  is  a  blo%v  rr^'eived 
directly  tipon  the  upper  end  and  outer  siirfac*^  of  the  humerus.  I  liuve 
fiuiud  tfie  Sinn  dislocated  into  the  axilla  by  tliis  wiuse  twenty-one  rim€s; 
five  times  by  a  fall  upon  the  extended  hand  ;  three  times  by  a  fait  u|ion 
the  elbow ;  and  in  these  latter  cases  the  arm  was  probably  carrie*l  away 
from  the  brnly  at  the  mouient  of  the  ra-eipt  of  the  injury. 

In  all  the  above  example^s  the  shoulder  has  been  dislocated  by  the 
simple  force  of  the  blow,  or  with  only  slight  aid  from  must^ular  aetioo; 
but  in  a  cousidembk'  number  of  cases  the  lM»nc  is  displac^ed  almnist 
wholly  by  the  action  of  the  ruuscies,  the  arm  having  Ix'en  previously 
violently  abducted;  and  perhaps  in  some  eases  the  capsule  being  torn 
before  the  rcsistauee  of  the  ovei^strainiHl  muscle!^  has  aceomplishe<l  i\w 
displnceniont.  Thus,  in  three  instances  I  have  known  the  dislocation 
to  result  from  holding  on  to  the  reins  after  being  thrown  from  a  car- 
riage; in  two  ctvses  the  patients  have  tallen  through  a  hatcliway  iind 
been  caught  and  suspended  by  the  arms  ;  once  a  woman  met  with  this 
aeeideut  by  holding  on  to  a  pump-hiindle  when  she  had  slipjH?d  and 
fallen  upon  the  ice.  A  few  years  sirice  I  examincKl  the  arm  of  a  SwiA? 
woman,  Maria  Norregan,  who  was  then  sixty-five  years  oh!,  and  whose 
humerus  hnd  been  dislcKtitcd  into  the  axilla  seventeen  years  U'fore, 
where  it  still  remained.  Her  own  account  of  the  accident  \va;s,  that 
she  was  returning  from  the  Jura  Mountains,  near  Nenfchatel,  witli  a 
load  of  hay  upon  her  head.  She  had  carrietl  it  a  long  way  with  her 
bauds  held  upwards,  without  once  stopping  tci  rc-st,  and  when  at  length 
she  threw  duwn  the  hiad  at  her  d<*or,  the  right  shoulder  wa^  '  '  d. 
The  arm  soon   beciiiue  very  paiidul,  and  swollen  to  the  tin l  t^; 

but  she  was  too  remote  from,  and  too  |)oor  to  employ,  a  surgeon.  A 
tailor,  who  used  to  do  the  minor  surgery  of  the  neighborho4Ad,  ble<l  her 
three  or  four  times,  but  the  dislocation  was  not  recognized  nntil  many 
months  after. 

A  Mrs.  Munn  informed  me  that  when  she  wafi  twenty-two  vears  M 
ehe  bad  a  convulsion,  and  that  her  attendant's  in  trying  to  liold  her 
upon  her  bed,  actually  ]  ml  led  the  shoulder  out  of  joints  After  the  first 
accident  the  dislm^ilion  was  ncjt  re[)eated  for  four  years,  but  sinoe  thra 
it  had  occurred  from  very  slight  caitses  many  times.  She  was  in  th^j 
habit  of  reducing  it  herself  by  placing  a  ball  in  the  axilla  and  using 
the  arm  tis  a  lever. 
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man  reports  the  vii^Q  or  a  siiihiv  on  imavn  an  American 
who  waJ>  sulijeot  to  a  tli^ilfwatinn  into  the  axilla  from  very  slight  causes, 
and  c?*j)€eiully  if  be  bent  lli^l  l>ndy  far  over  to  rait?e  anything.  He 
cuulil  also,  by  pulling  horizontally,  remove  the  heatl  of  tlie  bone  from 
its  soeket.  It  was  redntxHl  easily*  and  he  experienecfl  no  pain  eitlier  in 
the  reiluetion  or  disfwation,  nor,  iudetnl,  dnring  the  displacement.^ 

Paihologii. — In  tliiis  accident  tlie  head  of  the  bt»ne  is  made  to  pren^a 
against  the  capsule  beh>vv  and  immaliately  in  front  of  the  long  head  of 
the  trit^ps,  until  the  cajKsulr  give^4  way,  and  corjunning  to  dcMviul  in 
the  same  dirc*i*fiou  it  is  finally  arrested  by  tlie  Iriangnlar  suriacc  of  the 
inferior  edge  of  the  scapnla  immediately  behnv  tlie  glenoid  toK^a. 
Owing  to  the  pressure  <»f  the  tendon  of  the  triceps  beliind,  it  occupies 
a  |>osition  also  a  little  in  advance  of  the  centre  of  this  triangk\  or  rather 
tipon  its  anterior  edge,  so  tlmt  it  rests  more  or  less  upon  the  belly  of  the 
su  l>8ca  p  u  I  a  r  i  s  ran  sc  I  e . 

The  L'jipsule  is  geueriilly  torn  <pute  extensively,  esjK:^*ially  below  and 
in  front;  and  tlie  tend«>n  of  the  h»ng  head  of  the  biceps  may  be  broken 
asunder,  or  detached  conj]jli*tely 

from  its  insertion;  the  supra-  fic. 'iss. 

fipinatus  muscle  is  stretehed  or 
lacerated ;  the  infra-spinatus, 
subscapularis,  and  coracodira- 
chialis  are  |>ut  u[n)n  the  stretch; 
the  snbsc^pnlaris  being  also 
sometimes  com ph^cly  torn  frora 
its  attachment  to  the  head  of 
the  humerus,  and  in  either  i-ase, 
whether  trn^n  or  luerely  ctun- 
prt^sc-d  and  strctclud,  the  cir- 
cumflex nerve,  wbirh  runs 
along  its  lower  margin,  is  sub- 
ject to  severe  injury  ;  the  deltoid 
Diuscle  is  also  placed  in  a  con- 
dition of  extreme  tension ;  whih' 
the  teres  major  and   ndnru'  in 

■this  respect  are  subjected  to  but 
little  change. 

In  some  easei?  a  portion  or 

■the  wdiole  of  the  greater  tnber- 
lOBity  is  completely  detacbiMb  and  the  fragment  displaced  by  the  action 
of  the  muscles  inserted  into  it. 

In  one  c'asc  the  axillary  artery  has  been  ruptured.  The  patient  had 
been  thrown  ilowu  by  a  runaway  horse,  and  was  taken  to  Jcrvis  Street 

■Hospital,  Ijondon.  On  the  tenth  day  Surgexju  O'Reilly  tie<l  the  sub- 
clavian artery,  and  the  patient  recovered  after  the  loss  of  two  fingers 
from  erysipelas  and  gangrene.* 

With  more  or  lesri  rapi*lity,  after  the  occurrence  of  the  dislocation,  if 
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the  bone  remains  unreJaced,  various  changes  take  place  in  the 
tomical  relations  and  structure  of  the  parts*  The  following*  is  a  brief 
acoouut  of  the  condition  in  which  the  part8  were  found  in  the  ca§e  of 
jiu  okl  man,  wliose  history  is  unknown.  The  dl&i8ection  wa^  made  hy 
my  assistunt  Dr.  Frank  Deems,  at  the  Bellevne  dead  hoii<e.  The 
head  of  the  huiaeras  was  in  front  of  tlie  socket,  lx*low  the  coracoid  pro- 
cess, lying  upon  tlie  anterior  Hurfaee  of  the  neck  of  the  scapula.  A 
new  socket  wa.*^  fornie<l  in  the  bone  at  this  point,  nH:*stly  carlilaginooB, 
and  a  iihrous  capsule  inclosed  the  head  of  the  humerus.  The  margins 
of  the  old  stK'ket  were  remov^etl,  and  the  socket  wa.^  filled  with  fil>roUB 
tissue.  The  axillary  nerves  and  artery  were  not  injured  or  e<in)pi'e!v*ed. 
The  biceps  ten(hjn  was  not  torn.  All  the  muscles  about  the  shoulder 
were  atrophic^l. 

St/rtiptojm. — ^A  palpable  depression  immediately  under  the  extrenifty 
of  the  acromion  pro(*ess,  rnnrc  distinct  in  children,  in  very  old  and  b 
thin  people,  tlnui  in  adults  of  middle  life  or  than  in  fat  or  nia^f?idflr 
people,  but  never  absetit  completely,  unless  the  sliouhler  is  very  much 
swollen;  the  elbow  carried  out  from  the  body  three  or  four  inches^ 


Fio.  25<», 
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sometimes  a  little  backwards,  and  the  line  of  its  axis  din?cted 
the  axilla;  the  outer  surface  of  the  arm  presenting  two  planes  iiicliiifd 
toward  each  other,  and  meeting  at  the  point  of  insertion  of  the  deltoid 
muscle;  the  head  of  the  humerus  felt  in  the  axilla,  particularly  when 
the  elbow  is  carried  away  from  the  body ;  numbness  of  the  arm,  accom- 
panied genemlly  with  pain,  es[>ecially  wlien  any  attempt  iij  made  l*> 
press  the  elbow  against  the  side ;  rigitjity  with  inability  to  move  Uie 
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arm  freely  in  any  (direction,  but  especially  inwards ;  allowing,  however, 
of  pretty  free  passive  motion,  but  not  permitting  the  elbow  to  touch 
the  body  witliout  great  pain,  which  pain  is  occasioned  mostly  by  the 
pressure  of  the  humerus  upon  the  axillary  plexus ;  under  no  circum- 
stance can  the  hand  be  placed  upon  the  opposite  shoulder  while  at  the 
same  moment  the  elbow  touches  the  thorax ;  the  head  of  the  patient, 
and  sometimes  the  whole  body,  inclined  toward  the  injured  arm ;  the 
arm  lengthened  from  half  an  inch  to  an  inch ;  a  chafing  or  friction 
sound  is  not  unfrequently  present,  especially  if  the  bone  has  Vieen  some 
days  dislocated ;  but  Mr.  Lawrence  mentions  a  case  in  which  there  was 
a  distinct  crepitus,  yet  there  was  no  fracture;  Dr.  Hays  saw  a  similar 
case  in  Wills  Hospital,  Philadelphia,  in  a  woman  sixty  years  old,  whose 
arm  had  been  dislocated  forwards  eight  weeks.*  Other  surgeons  have 
related  like  examples,  but  it  is  probable  that  in  all  tliene  cases  there 
has  been  an  exposure  of  the  bone  at  or  near  the  edge  of  the  glenoid 
fossa,  by  the  partial  detachment  of  its  ligamentous  margin,  or  some 
portion  of  the  head  has  become  divested  of  its  cartilaginous  covering. 
(For  a  more  complete  differential  diagnosis,  see  chapter  on  fractures  of 
the  humerus.) 

Decisive  as  these  signs  usually  are  of  the  true  nature  of  the  accident, 
cases  will  every  now  and  then  occur  in  which  the  diagnosis  will  be 
attended  with  great  difficulty,  and  especially  if  a  few  hours  have  been 
permitted  to  elapse  since  the  occurrence  of  the  injury,  so  that  consider- 
able effusions  of  blood  and  of  lymph  may  have  taken  place;  while  at  a 
still  later  period,  when  the  swelling  has  sul)sided,  the  diagnosis  again 
becomes  easy.  "  At  this  latter  period,"  says  Sir  Astley  Cooper,  "  it  is 
that  surgeons  of  the  metropolis  are  usually  consulted  ;  and  if  we  detect 
a  dislocation  which  has  been  overlooked,  it  is  our  duty  in  candor  to 
state  to  the  patient  that  the  difficulty  of  detecting  the  nature  of  the 
accndent  is  exceedingly  diminished  by  the  cessation  of  inflammation, 
and  the  absence  of  tumefaction." 

It  has  never  happened  to  me  to  have  seen  a  case  of  dislocation  into 
the  axilla  which  I  have  not  easily  recognized,  but  in  my  report  to  the 
New  York  State  Medical  Society,  already  referred  to,  I  have  related 
two  cases  which  were  not  recognized  by  the  patients  themselves,  and 
no  surgeon  was  called  until  afler  several  days  or  weeks,  and  three  cases 
in  which  empirics  having  been  employed  they  failed  to  detect  the  dis- 
location; and  since  the  date  of  the  re|>ort,  I  have  met  with  many  simi- 
lar examples  which  had  not  been  recognized  by  intelligent  surgeons. 
Although,  therefore,  I  am  prepared  to  admit  the  justness  of  the  obser- 
vations made  by  Sir  Astley  Cooper,  I  think  that  if  the  case  is  seen 
within  an  hour  or  two  afler  the  accident,  its  nature  may  be  generally 
determined  promptly  by  the  surgeon  of  experience;  but  upon  this  sub- 
ject I  have  already  spoken  very  fully  in  the  chapter  on  fractures  of  the 
humerus ;  and  from  the  examples  and  opinions  which  I  have  there  pre- 
sented it  will  be  inferred  that  it  is  much  more  common  to  mistake  a 
fracture  for  a  dislocation,  than  a  dislocation  for  a  fracture,  an  observa- 
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tion  which  18  equally  as  applimblc  to  dislocations  fon^^nn!^  a?  to  I 
fanu  of  dislfM^tion  now  under  eonsiderat  ion. 


Prm/noms. — If  the  force  which  dtsplaoeti  the  bone  wa- 


>t*«itt^ 


if  the  slHmlder-joint  has  not  suffered  any  injury  frtun  the  accident  itaelf 
beyoinl  the  uiorc  rupture  of  the  cap^uh?  and  a  moderate  straining?  of 
the  rnuf^cli^,  uud  if  the  dii^hM^atiou  has  Ix^en  early  and  easily  reduced, 
the  patient  is  immediately  after  the  reduction  able  to  move  the  arm 
freely  in  all  directions ;  very  little  swelling  follows,  and  in  a  tih<»rt  time 
a  perfec^t  rt^tomtion  of  all  the  functions  of  the  limb  is  accotnpHfthc<l. 

It  cannot,  however,  always  Ijc  inferred  fn>m  the  degree  of  violeare 
employed  in  the  pnxiuetion  of  the  dislf»cation,  nor  fi*oni  the  aljsencr  or 
presence  nf  swelliiijj:,  ln>w  nnich  injury  the  tendons,  nuii^ide^,  and  nerv<y 
have  suttered,  .since  tlie  same  pauses  [iroduce  j^rcxiter  lesions  in  one  per* 
son  than  in  another,  and  the  aniount  of  swelling  may  dcipend  upon  the 
accidental  rupture  of  an  uttimportant  bloodvessel,  or  upon  stime  jxt'Q- 
liarity  in  the  constitution  of  the  patient  fjredisposing  to  serous,  fibrotis^ 


or  sanguineous  effiisions. 


To  wliatcver  cause  we  may  find  occasion  to  attribute  the  result,  it 

will  nevertheless  be  oljservetl,  that,  in  a  great  majority  of  caj*e»,  \ht 
limb  is  not  restored  to  all  it8  original  strength  and  freedom  of  miitioo 
until  at\er  the  lapse  of  sunie  months  ;  and  the  shoulder  does  uot  re^jume 
its  perfect  form  anti  symnK'try  until  a  much  later  iK*rit>d  ;  oocasiootl 
pains,  esjM^eially  after  exercise  of  the  iuuseles,  and  in  *x*rtain  tH>nditioni« 
of  the  weather,  are  present  also  at  irregular  intervals  and  for  indefuiiw* 
perio<ls  of  time.  (>p|K)site  aud  nioix^  tavond>le  terminations  must  U 
regarded  as  exceptions  to  the  rule. 

Where  the  rcn^uetion  has  been  made  within  a  few  hours,  I  have 
foinid  tlie  siHHilder  affected  with  muscular  anchylnsis  with  moa*  or 
less  weakness  of  the  arm  after  a  lapse  of  from  a  few  days  to  one  or  two 
years. 

A  laborer,  a^t.  41,  had  disloeatcil  his  right  shoulder  into  the  : 
Dr.  H.,  an  intelligent  young  surgeon,  reiluced  the  bone  ea.sily  WiU.  » 
hands  alone,  while  the  patient  was  still  unconscious  from  the  shock  of 
the  injury.  After  six  weeks  he  called  upon  nu^,  a(x^ompanie«I  by  hi* 
surgeon,  thinking  that  it  was  not  properly  reduced  l)ec*auHe  the  arm 
was  still  painful,  and  he  eouhl  not  move  it  frwly.  T)ie  Ijone  wa^v 
however,  well  in  its  socket*  thie  year  later  I  examined  this  man,  an*l 
tbuiid  some  anchylosis  remaining  in  the  shoulder-jointt 

James  Itogers,  jet  39,  fell  while  running,  and  struck  ufxm  his  right 
shoulder.  Dr*  Eastman ♦  Professor  of  Anatomy  in  tlie  Butfahi  M'xlical 
College,  reduces!  the  dislocation  four  fiours  after  the  rwcurrcncc,  in 
the  following  maruier :  The  patient  being  seated  in  a  chair,  Vr  Knst- 
man  |>Iuccd  his  knee  in  the  axilhi  and  manipulated,  while  oii  it 

supported  the  acromion  process,  and  another  pulled  dowuw,..,  ,.j  'U 
the  forearm.  The  time  owupieti  in  the  retiuction  was  abotit  two 
minutes,  and  the  bono  finally  resumed  its  position  with  a  snap  audible 
to  all  the  pei^sons  in  the  room.  For  S4jme  months  after,  and  »t  th<; 
jiei^icKl  when  1  was  invite<l  to  sec  him,  the  muscle*  about  tie  r 

wei*e  rigid,  and  the  motions  of  tlie  joint  emlmrrassed  ;  but  n  'i 
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of  two  years,  Dr.  Elastman  informed  me  that  the  joint  had  become  free 
and  the  arm  as  useful  as  before,  except  that  he  could  not  throw  a  stone. 

In  another  case,  a  gentleman  residing  in  an  adjoining  county,  aet. 
42,  was  thrown  from  his  carriage,  falling  forwards  upon  his  hands. 
The  dislocation  was  reduced  promptly,  by  placing  the  heel  in  the 
.axilla,  and  within  fifteen  minutes  after  it  had  occurred.  Three  months 
atier  this  the  patient  consulted  me  on  account  of  the  immobility  of 
the  shoulder-joint,  and  bc»cause  several  surgeons  had  expressed  a 
doubt  whether  it  was  properly  reduced.  The  anchylosis  was  then  so 
complete  that  the  humerus  could  not  be  moved  separately  from  the 
scapula,  but  there  was  no  displacement.  This  gentleman  again  called 
upon  me  at  the  end  of  four  years,  and  I  then  found  the  arm  nearly 
restored  to  its  original  condition,  but  it  was  not  quite  so  strong  as 
before.  He  experienced  also  "curious"  sensations  in  his  arm  and 
hand  occasionally.  The  anchylosis  had  continued  with  very  little 
improvement  about  two  years,  after  which  it  had  been  gradually  dis- 
appearing. 

I  need  scarcely  say  that  in  those  examples  in  which  the  reduction 
of  the  bone  has  Iwan  delayed  beyond  a  few  hours,  or  for  several  days 
or  weeks,  the  continuance  of  the  anchylosis  has  been  more  persistent; 
but  in  no  case  which  has  come  under  my  observation,  unless  the  bone 
still  remained  unreduced,  has  the  anchylosis  been  permanent.  For 
this  reason  I  am  disposed  to  think  that  muscular,  rather  than  fibrous 
or  ligamentous  anchylosis,  is  the  cause,  generally,  of  the  immobility 
of  the  joint.  I  have  certainly  never  in  any  instance  met  with  a  true 
bony  anchylosis  as  a  consequence  of  a  shoulder  dislocation.  The  an- 
chylosis in  question  seems  to  be  a  result  simply  of  laceration  or  more 
generally  of  a  severe  strain  of  the  muscular  fibres,  resulting  in  in- 
flammation and  a  contraction  of  these  fibres;  and  its  occurrence  in 
any  particular  case  may  therefore  be  justly  attributable  either  to  the 
position  of  the  bone  w^hen  it  is  dislocated,  to  the  force  of  the  blow 
which  has  produced  the  dislocation,  or  to  the  violence  applied  in  the 
Attempts  at  reduction. 

Paralysis  and  wasting  of  the  muscles  of  the  arm,  either  with  or 
without  muscular  contraction  and  rigidity,  are  also  observed  in  a  cer- 
tain number  of  cases.  Especially  has  it  been  noticed  that  the  deltoid 
muscle  is  liable  to  atrophy;  and  in  their  attempts  to  explain  the  fre- 
quency of  its  occurrence  in  this  latter  muscle,  surgeons  have  generally 
referred  to  a  probable  rupture  of  the  circumflex  nerve,  a  circumstance 
which  the  autopsies  show  does  occasionally  take  place;  or  to  a  mere 
stretching  of  this  nerve ;  yet  it  is  quite  as  fair  to  presume  that  in 
many  cases  it  is  due  solely  to  the  greater  injury  which  the  deltoid 
muscle  has  sustained  by  the  unnatural  position  of  the  head  of  the 
bone  during  the  continuance  of  the  dislocation,  for,  with  the  exception 
of  the  supra-spinatus,  it  is  placed  more  upon  the  stretch  than  any  other. 
Nor  is  it  improbable  that  in  some  cases  it  is  due  to  the  mere  force  of 
the  blow  which,  having  been  received  directly  upon  the  top  of  the 
shoulder,  has  contused  the  muscle.  In  short,  any  of  the  causes  which 
may  determine  in  the  deltoid  inflammation  and  consequent  rigidity, 
must  finally  result  in  desuetude  and  consequent  atrophy. 
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In  quite  a  number  of  cases  my  attention  has  been  called  to  a  n?tiiark- 
ahle  fulness  just  in  front  of  the  head  of  the  bone,  which  has  contintt«?d 
sometimes  for  many  month-s  and  even  years  after  the  reduction  hw^ 
been  effec*ted,  tlie  patient*  having  in  several  cases  applies!  to  me  to 
know  whether  this  did  not  indieate  that  the  bone  was  not  in  iti?sock«*t^ 
especially  as  it  has  been  usually  attended  with  some  stiffness  in  tlie 
joint.  Not  unfrequently  I  have  btvn  told  that  surgeons  who  Itaii 
noticed  this  fulness,  thoug^ht  the  bone  was  not  redueetl  ;  and  in  one  in- 
stance I  am  informt*d  that  a  jury  retunicd  a  verdict  against  the  surgeon, 
where  there  was  no  other  evidence  of  malpractice  than  this  fiihie!^'*  with 
some  anchylosis,  but  whicli,  in  the  opinitJtj  of  these  gentlemen,  was 
conclusive  evidence  that  the  l)onc  was  not  pmperly  set*  The  deceptiou 
is  also  often  the  more  corn[>!cte  from  the  fact  that  there  may  exist  a 
corresponding  depression  underneath  the  acromion  proc^cisej  behind* 

It  may  be  present  where  but  little  tbrce  has  been  usc<l,  either  in  the 
production  of  tlie  dislix^ntion,  or  in  its  reduction.  I  hav*e  seen  it  in  l 
girl,  only  fourteen  years  of  age,  who  had  dislocated  her  left  should 
into  the  axilla,  by  a  full  uj^m  a  slippery  sidewalk.  I  reduce*! 
botie,  assisted  by  Dr.  George  Bnrwcll,  within  half  an  hour  after  the 
atxiideut.  Dr.  Eurwell  held  upon  the  acromion  process  while  I  Itfteii 
the  arm  to  a  right  angle  with  the  body,  and  pulled  gently,  and  the 
reduction  was  at  once  ac?coraplished  ;  but  we  immeiliately  noticed  tliat 
the  head  of  the  bone  seemed  to  press  fijr wards  in  the  socket  so  it*  to 
resemble  what  Sir  Astley  Cooper  has  described  as  a  partial  forward 
luxation.  There  was  also  a  corresponding  depression  lieljind.  Carry- 
ing the  elbow  back  rendered  the  projection  more  deoidcHl,  but  bringing 
it  forwards  would  not  make  it  entirely  disapi>ear. 

In  other  instjinces  mueti  more  difllculty  has  been  experienoeil,  aud 
more  force  has  Ix^en  employed  in  the  re<lu<-tion*  A  man  weighing 
two  hundred  pounds,  and  forty-one  yeai-s  of  age>  residing  at  Bath,  in 
Stculvcn  Co.,  fell  from  a  load  of  hay  in  May,  1853,  striking  upon  the 
top  and  front  of  the  left  shoulder.  It  was  imnietliatcly  ascertainMl 
that  he  had  dislocated  his  arm  into  the  axilla,  and  broken  his  leg,  A 
young  surgeon  atteni]vtc<l  within  a  few  minutes  to  reduce  the  di^^Ioca- 
tioUj  but  failed ;  and  alMnit  two  horn's  hiter  it  was  redurxHl  by  another 
surgeon,  with  the  aid  of  chloroform  and  Jarvis*s  adjuster.  Four  y caw 
after  the  accident  had  occurred,  this  gentleman  ciime  to  m«»  aocorn^ 
panied  by  the  surgeon  who  had  made  the  reduction,  in  conscH^ueiu^ 
of  its  having  been  intimated  by  some  medical  men  that  it  was  not 
jjropcrly  reduced.  The  arm  was  not  as  strong  as  the  other;  s<uue 
anchylosis  existed  at  the  shoulder-joint ;  but  esp<:*cia!ly  it  was  notianl 
that  there  still  remained  a  remarkable  fulness  in  front,  as  if  the  ht^iJ 
of  the  bone  was  pressed  forwards.  By  no  manipulation  or  jnisition 
could  this  fulness  be  made  to  disapjicar,  yet  the  )»<*'•-■  u  *-  vl-.;t,lv 
enough  in  its  sofrket. 

This  phenomenon  is  pmbahly  due  in  some  aw^^  to  a  rnpitnc  of  iiic 
supra^junatus  muscle,  antl  the  couseqnerjt  prepjudeniting  action  of  the 
antagonixing  nuiscles,  iir  to  the  laceration  of  the  caji^ule,  but  mo4 
often,  1  imagine,  to  a  rupture  or  to  a  displacement  of  the  lomr  head  «»f 
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the  biceps,  a  eireuinstance  to  which  I  shall  more  particularly  allude 
under  the  subject  of  '*  partial  dislocations." 

Among  the  results  of  this  dislocation  must  be  placed  a  tendency  to 
reluxation,  which,  although  it  may  not  often  be  made  manifest  by  its 
actual  occurrence,  owing  perhaps  to  the  prudence  of  the  surgeon,  yet 
it  does  take  place  in  a  sufficient  number  of  cases  to  establish  its  peculiar 
liability.  Indeed,  we  need  only  consider  how  imperfect  is  the  protec- 
tion against  this  accident,  when  once  the  capsule  has  been  torn,  to  ap- 
{^reciate  this  observation.  Examples  of  spontaneous  luxation,  or  of 
uxation  of  the  shoulder  from  very  trivial  causes,  after  it  has  once  been 
luxated,  may  be  found  in  the  experience  of  almost  every  surgeon.  I 
have  myself  met  with  several  persons  who  have  had  repeated  luxations 
from  a  slight  cause,  and  in  some  instances,  where  the  patients  were 
subject  to  epilepsy,  the  luxations  have  occurred  whenever  the  convul- 
sions returned. 

A  gentleman  residing  at  Toronto,  Canada  West,  had  a  dislocation 
of  the  right  shoulder  into  the  axilla  when  he  was  quite  a  child,  and 
the  accident  was  renewed  when  twenty-nine  years  old  by  falling  from 
a  carriage  head  foremost,  witli  his  right  arm  extended  and  uplifted. 
Since  then,  until  he  called  upon  me,  a  perio<l  of  about  six  years,  he 
has  been  constantly  subjec^t  to  the  same  dislocation ;  and  he  cannot 
raise  his  arm  high  above  his  shoulders  without  producing  a  subluxa- 
tion, the  head  of  the  humerus  resting  upon  the  outer  margin  of  the 
lower  and  anterior  edge  of  the  glenoid  fossa,  but  by  rotating  the  arm 
outwards  it  immediately  resumes  its  place.  I  found  the  whole  limb 
as  fully  developed,  and  he  said  it  was  quite  as  strong,  as  the  opposite 
limb. 

I  have  already  mentioned  the  case  of  Mrs.  Hunn;  whose  arm  had 
been  dislocated  more  than  twenty  times  in  the  last  five  years;  and  I 
remember  a  lad,  Pat  Dolan,  aged  nineteen  years,  whose  left  arm  was 
dislocated  by  falling  from  the  maisthead  of  a  vessel,  and  hanging  by 
his  hand.  No  attempt  wtu?  made  to  reduce  it  until  fourteen  hours  after 
the  accident,  at  which  time  it  was  set  by  two  German  doctors,  but  not 
until  they  had  pulled  upon  it  three  hours.  Four  months  aft^r,  it  was 
again  dislocated  by  the  slipping  of  an  oar  while  he  was  rowing  a  boat. 
A  surgeon  having  failed  this  time  to  bring  it  into  place,  I  succeeded 
readily,  and  without  the  aid  of  an  anaesthetic,  by  raising  the  arm  di- 
rectly upwards  in  the  line  of  the  body,  while  my  foot  was  pressed  upon 
the  top  of  the  scapula.  Many  other  similar  examples  have  come  under 
my  notice. 

We  have  referred  more  than  once  to  the  occasional  diflSculty  of 
diagnosis  in  this  as  well  as  in  many  other  shoulder  accidents;  and  I 
have  alluded  to  five  cases  in  which  the  dislocation  was  not  recognized, 
but  none  of  them  had  been  seen  by  a  surgeon.  Other  writers  have, 
however,  mentioned  many  examples  of  unreduced  dislocations  of  the 
shoulder,  for  which  surgeons  of  skill  and  experience  were  responsible. 
I  have  myself  met  with  these  cases  quite  often.  For  example,  I  have 
seen  two  dislocations  of  the  humerus  into  the  axilla,  both  of  which 
had  been  seen  and  examined  by  New  York  hospital  surgeons  within  a 
few  hours  after  the  receipt  of  the  injury,  but  the  nalwT^  oi  \i\<^  «jccAfe\v\» 


582 


DISLOCATIONS   OF   THE   BHOUI>D£R. 


had  not  been  i^ectigiiized.  One  of  these  I  reduced  at  Bellevue  Ho*|i 
on  the  seventh  day,  and  one  on  the  tenth.  There  was  al^>  pn^-ot 
to  me,  at  the  Charity  Hospital  (Blackweirs  lislaiid)j  in  my  S4*rvit.i%  an 
axillary  disloeatioti  of  twenty  years'  standing,  which  a  a^urtjnui  ?tiw 
immediately  after  the  receipt  of  the  injury  and  failed  to  refHj^ntze,  In 
other  cases  tlie  disloctitron  has  been  clearly  made  out,  but  the  surgiHKi 
has  been  unable  to  reilure  the  bone.  It  lias  been  my  fortune  to  sumi'^fi 
in  several  instanees  where  others  have  matlc  a  fair  trial  and  have  faihtl, 
but  the  following  case  leaves  me  no  oi>portunity  to  boast  the  sn peri orily 
of  my  own  skill  aixive  that  of  my  enJlfr^re^. 

Mary  Kanally,  a?t,  4^),  a  large,  fat,  laborinoj  woman,  wa8  admitted 
into  the  Buffalo  Hospital  of  the  Sisters  of  Charity,  with  a  disloeatioo 
of  the  right  hnmcrusri  into  the  axilla,  which  had  occurred  twelve  hoare 
befi»re»  This  is  the  same  woman  of  whom  1  liavc  U-fore  sp>ken  a» 
having  producetl  the  dislocation  by  a  fall  while  hohling  upon  tbt 
handle  of  a  [mm p. 

Hi's*  Lm;kwoo(l  and  Baker,  of  Buiiain,  were  first  ealh^l,  and  attempteii 
reduftion.  They  made  extension  and  counter-extensian  in  every  |m»- 
sible  direction,  and  for  a  long  time,  but  to  no  puqiose.  She  \xm  then 
sent  to  the  hospital.  "Without  attempting  to  describe  uiintitely  die 
various  modes  of  extension  and  mani[>ulaliou  which  I  empUmnl,  1 
will  briefly  state  tliut,  liavijig  placed  her  *'ompletely  under  the  inflo* 
ence  of  eldorotorm,  the  manipolatious  were  made  ussiduoui^ly  diiri 
one  hour,  without  success.  On  the  following  morning  »he  was  bli 
freely  from  the  opjwsite  arm,  and  chloroform  sigaln  admini«teretl ;  ex- 
tension being  made,  in  the  presence  of  Prof.  Charles  A,  I.,ee  and  other 
gentlemen,  witli  Jarvis-s  adjuster,  After  more  than  an  hour,  the  eilhrt 
wiis  again  suspended.  On  the  following  day  we  uiade  a  third  attempt, 
the  ptitient  being  coiujiletely  umler  the  influence  of  ehlonvform,  but 
with  no  better  success.  The  chh>roforni  produced  a  eouditi<ui  appr^jaeh* 
ing  apoplexy,  and  it  was  not  again  usefL  On  the  tenth  day,  a^iMinl 
by  Prof,  James  P.  White  anJ  otijcr  suT'geonH,  we  apf)lied  the  (*onnMUuid 
pulleySj  moving  tlie  arm  in  various  dirt*ction«.  TwrtM.'  wc  thoiigfit  tht 
reduction  was  accomplislMd,  but  as  fiften  as  we  pro<*t*e<hHl  to  exaaiiac 
it  attentively  we  foujid  it  was  not.  W  it  did  ever  pass  inUt  fin-  -orLi  f. 
it  wa.s  iinmeil lately  displac^'d. 

The  wonjan  after  this  refused  to  submit  to  any  further  niTrmpt-*,  uimi 
she  soon  left  the  hospital,  nor  have  I  seen  or  heard  fmm  her  siiw^. 

Sir  Astley  Cuoper  has  thus  tlescrihcd  the  a|>|.>carances  j)i'  n 

dissection  «if  a  tlislncatiim  which  had  hccu  long  unrc<hice<l :  '  »i 

of  tlie  bone  altei'ed  in  its  form  ;  the  surlacc  towards  the  scapula  imnf 
flattened.  A  complete  capsular  ligament  surrounding  the  head  of  i\w 
OS  humeri.  The  glcn<ud  cavity  entirely  fiHed  by  ligamentous  matter, 
in  which  were  suspended  small  pitrtions  of  iMine,  %vhieh  were  of  newr 
formation,  as  no  portion  of  the  sca[aila  or  humerus  was  broken.  A  new 
cavity  formed  for  the  head  of  the  os  humeri  on  the  interior  oo^ta  i>f 
ibescaiHila;  but  this  was  shallow,  like  that  from  which  thr  bom*  lnul 

^    a^ped" 

When  the  dislocation  intr*  the  axilla  remains  uiu'etluriu,  mr  rrn 

quenees  are  always  sulbciently  gmve,  but  tliey  differ  very  much  in 
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New  socket,  in  an  ancient  luxation  of 
the  tthuulder  downwards.  (From  Sir  A. 
Cooper.) 


gree,  in  character,  and  in  persistence,  according  as  the  arm  has  renmincd 
a  longer  or  shorter  time  unreduced,  and  according  to  the  presence  or 
absence  of  complications.  These  condi- 
tions will  be  best  illustrated  by  a  refer- 
ence to  examples. 

Wm.  S.,  a  German,  set.  61,  fell  down 
a  flight  of  steps  while  intoxicated,  pro- 
ducing a  dislocation  of  the  lefl  arm  into 
the  axilla.  Eleven  hours  after  the  ac- 
cident he  was  received  into  the  Buffalo 
Hospital  of  the  Sisters  of  Charity.  No 
attempt  had  been  made  to  reduce  the 
bone.  The  reduction  was  effected  by 
myself  with  tolerable  ease,  by  extend- 
ing the  arm  perpendicularly  above  the 
head,  while  my  foot  pressed  upon  the 
top  of  the  scapula.  The  head  of  the 
humerus  could  be  plainly  felt  in  the 
axilla,  approaching  the  socket,  until  it 
seemed  to  be  directly  over  it,  when,  on 
lowering  the  arm,  it  was  found  to  be 
reduced.  After  the  reduction  the  patient 

oould  not  raise  the  arm  more  than  eight  inches  from  the  body.  The 
fingers,  hand,  and  forearm  were  almost  paralyzed.  Three  weeks  later, 
when  he  lefl  the  hospital,  his  arm  had  improved,  but  he  could  not  flex 
his  fingers. 

Mrs.  G.,  let.  70,  fell  down  a  flight  of  steps  and  dislocated  her  arm 
into  the  axilla.  She  did  not  sus|)ect  the  nature  of  the  injury,  and  no 
surgeon  was  called.  I  was  consulted  one  week  after  the  awident,  at 
whi(;h  time  she  was  suffering  great  pain  from  the  pressure  of  the  head 
of  the  bone  upon  the  axillary  nerves.  We  first  attempted  to  reduce 
the  bone  by  resting  the  knee  in  the  axilla  while  she  was  sitting,  but 
without  success.  We  then  placed  her  in  bed,  and  with  my  knee  in 
the  axilla,  the  acromion  process  being  supported  by  the  hands  of  an 
assistant,  we  restored  the  bone  after  a  few  moments  of  pretty  firm  ex- 
tension downwards  and  outwards.  After  the  reduction  she  could  not 
raise  her  arm,  but  the  pain  was  much  abated.  One  month  later  the 
arm  remainecl  very  weak.  She  could  not  raise  it  more  than  six  inches 
toward  her  head,  but  I  could  raise  it  to  a  right  angle  with  the  body 
without  causing  pain.  The  whole  hand  felt  numb,  and  was  occasion- 
ally painful.  The  deltoid  muscle  was  slightly  atrophied.  There  was 
also  a  slight  flatness  under  the  acromion  process  l>ehind,  and  on  the 
outer  side,  with  a  corresponding  fulness  in  front. 

Mary  Ann  Hasler,  set.  47,  was  admitted  to  the  haspital  with  a  dis- 
location of  the  right  humerus  into  the  axilla.  The  arm  had  been  dis- 
located three  weeks,  in  consequence  of  a  fall  upon  the  upper  and  outer 
part  of  the  shoulder.  An  empiric,  who  saw  it  fifteen  minutes  after  the 
fall,  and  when  the  arm  was  not  swollen,  said  it  was  not  dislocated. 
On  the  fifth  day  a  Catholic  clergyman  discovered  that  it  w^as  out,  and 
attempted  to  reduce  it,  but  was  not  successful.     When  she  came  under 
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my  notice  the  arm  was  lengtJiencd  ab)iit  one-quarter  or  oocvhalf  of  i 
inch,  and  hunt^  out  f'nim  the  tedy  in  a  condition  of  altnost  oompfc 
panilysis.  There  was  very  little  swelling  about  the  shoulder  or  artn^ 
and  iUr  head  nf  tlie  bone  could  be  distinctly  felt  in  the  Jixilbi,  THr 
patient  being  rendered  partially  in.sen.sible  i>y  chloroform,  I  pltti*e*l  my 
heel  in  the  axilla,  and  by  pullrng  moderately  about  thirty  8e<!f»mls  iii  a 
direction  slightly  outwards  from  tlie  line  of  tlie  bodvt  the  Imjuc  wa* 
reducwi.  Seven  days  after  the  rednetion  ^\u^  left  the  ho^pital^  the  arm 
bein^  yet  quite  useless,  thougli  not  greally  j^wollen.  There  wad  alt*o  a 
striking  fulness  in  frtnit  td'  the  head  of  the  bone, 

Wm.  Gardner,  of  Painted  Pu^t,  N.  Y.,  a?t.  75,  dislocated  the  right 
humeruH  into  the  axilla, twenty  years  before  I  saw  him,  by  falling  u[kwi 
his  hands  with  his  arms  extended.  I  found  the  arm  weak  and  atro- 
phied, jio  that  he  could  raii-e  it  but  slightly  outwards  from  his  side; 
he  was  unable  to  move  it  forwards  much  Ix^vond  the  line  of  hi^  Innly, 
but  he  could  carry  it  back  quite  freely,  Tlie  whole  hand  wa^^  in  A 
condition  of  partial  iuseuHibility. 

1  have  belbre  mentioned  the  case  of  Maria  Xorrigan,  the  Swias 
woman  J  whose  arm  had  been  dislocated  downwards  seventeen  yvtLFL 
The  deltoid  muscle  lias  become  greatly  wasted  ;  the  head  of  the  Iwio^ 
cim  be  felt  obscurely  in  the  axilla;  the  arm  is  shortene<l  [K*r<H*pitMv; 
tlic  elljow  hangs  freely  against  the  side;  the  little  and  ring  '  re 

numb,  and  alst»  one-half  tjf  the  firearm;  the  whole  hanfl  ai^'  ire 

weak  and  atrophied;  she  complains  also  ix-ca^sionally  of  a  trouble^me 
sensation  of  formiaition  over  the  arm  and  band  ;  ^he  cannot  straighten 
her  fingers  (leiieetly  ;  the  elbow  may  be  raise* I  from  the  side  to  a  right 
angle  with  the  body,  but  she  cannot  raise  it  herself  more  than  one  foot; 
she  carries  it  back  a  little  more  fWely  than  forwards. 

In  compound  disloeations  the  j prognosis  must  always  be  regarded  n^ 
exceedingly  grave.  In  the  only  example  which  has  come  under  my 
notice,  the  circumstances  attending  which  I  .shall  hereafter  mention  in 
the  general  chapter  devoted  to  corn|Miund  disl ideations,  the  patient  dicrf 
from  sh)Ughing  of  the  axillary  artery,  Mr,  Scott  lias,  however,  it*- 
ported  a  c-ase,  in  a  boy  fourteen  yeai*s  of  age,  who  recovered  rapidly 
after  the  reduction  was  etfectedj  and  in  thirteen  months  his  arm  wiw 
nearly  as  useful  as  before.' 

TreafmenL — The  principles  of  treatment  in  this  dislocation  arc  very 
simple  and  eiLsy  to  be  corjiprehendal.  I  speak  now  of  re<*ent  unwni* 
plicattnl  Leases  of  dislocation  iutv»  the  axilla ;  and,  notwithstanding  the 
various  and  sometimes  almost  contradictory  views  which  surge<in>*  have 
entertained  as  to  the  best  and  most  rational  modes  of  pr<Kt?<iiire,  I 
continue  tu  attirm  that  the  laws  which  are  to  govern  the  reducii-'n  ^u 
a  great  majority  of  cases  are  established  and  indisputable* 

Observe  now  the  obvious  anatomical  facts,  an<l  then  conaiilcr  inr 
i  ne  v  i  ta  b  1  e  i  n  fe  ren  ces , 

The  capsule  is  torn,  generally  extensively,  along  the  inner  and  lower 
margins  of  the  socket,     The  head  of  the  Immic  is  lodgetl   b»  luw  :mi 

'  Scotti  Amen  Journ.  of  Med.  Hci.,vol.  xx,  p  515,  Aug.  1887,  fJrotn 
LMtict^t  for  Miircij  4,  1837. 
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slightly  in  advance  of  its  natural  position,  in  consequence  of  which  the 
points  of  origin  and  insertion  of  the  deltoid  muscle  and  the  supra- 
spinatus  are  separated  somewhat  and  their  fibres  rendered  tense,  inso- 
much that  the  arm  is  abducted  and  actually  lengthened. 

At  first,  and  in  the  most  simple  cases,  these  are  the  only  muscles 
which  are  in  a  state  of  extreme  tension,  but  after  the  lapse  of  a  few 
hours,  or  of  a  few  days,  nearly  all  the  other  muscles  about  the  joint, 
most  of  which  were  originally  only  in  a  condition  of  moderate  exten- 
sion, and  some  of  which  were  rather  relaxed  than  extended,  sympathize 
with  those  which  are  suffering  the  most,  and  a  general  contraction  and 
rigidity  ensue,  increased  also  at  the  last  by  the  supervention  of  inflam- 
mation and  its  consequences. 

What,  from  these  simple  premises,  must  be  the  obvious  practical 
deductions  ? 

That  in  the  simplest  forms  of  the  dislocation  the  most  rational  mode 
of  reduction  will  be  to  elevate  the  arm  sufficiently  to  relax  the  over- 
strained deltoid  and  supraspinatus  muscles,  which  bind  the  head  of 
the  bone  in  its  new  position,  and  to  pull  gently  in  the  same  direction, 
in  order  to  overcome  the  moderate  resistance  offered  by  several  other 
muscles,  but  whose  tension  cannot  be  relieved  by  the  same  manoeuvre. 

Failing  in  this,  that  we  shall  increase  the  relaxation  of  the  first 
named  muscles,  by  pulling  at  a  right  angle  with  the  body,  or  even 
directly  upwards ;  and  meanwhile,  as  we  carry  the  arm  more  and  more 
upwards,  we  shall  oi>erate  more  powerfully  against  the  resistance  of  the  • 
other  muscles. 

If  in  all  these  modifications  of  the  same  procedure,  we  keep  the  arm 
a  little  back  of  the  axis  of  the  body,  we  shall  accomplish  the  indica- 
tions the  most  perfectly. 

Such  are  the  conclusions  which  must  be  drawn  from  the  anatomical, 
or,  as  Mr.  Pott  would  call  it,  the  "physiological,"  argument;  and  which 
assumes  as  its  basis  that  the  muscles  constitute  the  sole  or  the  main 
obstacle  to  the  return  of  the  bone  to  its  socket.  If  any  surgeon  main- 
tains that  the  premise  is  unsound,  and  that  the  restoration  of  the  head 
of  the  bone  is  opposed  by  the  untorn  fibres  of  the  capsules  or  by  any 
other  important  circumstance  than  the  action  of  the  muscles  (we  speak 
of  ordinary  cases),  we  shall  content  ourselves  by  referring  him  again 
to  the  extensive  laceration  which  this  capsule  generally  suffers,  and 
to  the  constrained  and  almost  uniform  position  of  the  arm,  as  a  suffi- 
cient reply  to  his  objection. 

It  must  not  be  forgotten- that  in  all  these  modes  of  extension,  for  with 
nearly  all  of  them  some  slight  degree  of  extension  is  found  necessary, 
there  must  be  afforded  some  point  of  resistance  beyond  the  bone;  and 
this  it  is  really  which  has  constituted  one  of  the  greatest  impediments 
to  reduction.  It  is  not  that  the  muscles  are  in  such  an  extraordinary 
state  of  extension  or  rigidity  that  they  must  be  operated  against  with 
ffreat  force ;  it  is  not  that  the  margin  of  the  glenoid  fossa  is  an  elevated 
barrier,  like  the  margin  of  the  acetabulum,  over  which  the  bone  must 
be  lifted  before  it  can  fall  into  its  socket ;  but  the  explanation  of  the 
difficulty  so  oilen  experienced  in  producing  effective  extension  and 
ooanter-extension  is  to  be  sought  for  mainly  in  the  fact  that  the  8ca\}al&^ 
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upon  wliicli  the  humerus  rests,  is  movable,  being  held  to  the  body  W 
little  else  than   muscles,  whi(;h,  in  fact,  bind  the  scapula   much   lca§ 
firmly  to  the  Iwdy  than   tlie  muscles  of  the  shoulder  now  bind 
scapula  to  the  arm ;  while  at  the  same  time  the  sc^ipula  its*ilf  prercj 
very  few  points  ajirainst  which  ^  counter-extending  force  caii  be  properly 
and  efficiently  applied. 

Occasionally  it  will  be  only  necessary  to  elevate  the  arm  to  an  acute 
angle,  or  to  a  right  an^le  with  the  body,  when^  tlie  resiistitnce  i»f  lUc 
deltoid  and  supraspinatus  being  overcome,  the  bone  will  at  once  r^ 
sume  it8  place.  In  several  instances  which  have  come  under  my  noliire 
nothing  more  has  been  nee^*ssary ;  and  where  it  can  be  done,  the  least 
possible  pain  and  injury  are  inflicted.  It  is  the  met  hen  I,  therefore, 
which  in  all  recent  easels  I  have  fii>>t  tried  and  would  wii^li  to  remm* 
mend.  By  it  I  have  more  than  once  succeede<l  when  other  and  more 
violent  efforts  have  failed. 

At  other  times  it  will  be  necessary  to  add  to  this  simple  manipula- 
tion only  a  moderate  degree  of  extension,  sucli  as  the  hands  of  the 
Burgeon  can  make,  without  the  application  of  direct  con nter*<>x tens icMj 
except  what  is  elleeted  by  tlic  weight  and  resistance  of  the  btxly; 

Dr.  John  T.  Darby,  Professor  of  8urgi<'al  Anatomy  in  the  Univer- 
sity, city  of  New  York,  informs  me  that  he  ha.s  been  very  suct*cseful  in 
reducing  dislocations  of  the  shoulder,  by  adopting  a  rule  similar  to  that 
which  we  have  laid  down  in  retbicing  dislocations  of  the  thigh,  namely, 
to  carry  the  arm  only  in  those  directions  in  which  it  meets  with  the 
least  resistance.  Jle  has  found  tliat,  iu  most  cases,  he  can  curry  the 
arm  up  to  nearly  or  quite  a  perpendicular,  by  humoring  the  action  of 
the  muscles;  and  that  iu  this  position  the  reduction  is  easily  cfltvti/ih 
I  have  no  doubt  that  the  principle,  as  staled  Ijy  Protesaor  Darby,  i* 
sound,  and  that  in  nearly  all  dislm-atlons  the  same  may  be  applied 
succLSsrully,  whenever  w^e  depend  upon  manipulation  alone, 

If^  however,  the  bone  refuse  to  move,  we  shall  then  be  obliged  to 
consider  upon  what  point  and  by  what  means  we  can  best  apply  t 
counter-extending  Jbrce.  Ample  experience  ha**  taught  me  that  the 
extremity  of  the  acnmiiou  iUY>ce.ss  is  tfie  only  available  jxiint  when  we 
are  making  the  extension  in  a  line  below  a  riglit  angle,  or  in  a  line  i 
downwards  more  or  less  a|>proaehing  the  axis  of  the  Ixxly,  It  has  befl^^H 
supposi.^d  tliut  the  counter-extension  could  be  made  in  the  axilla  ag^ind^B 
the  inferior  margin  of  the  sciipula ;  but  several  obstacles  are  prescotal 
to  the  successful  application  of  iorce  at  this  point.  The  axilhirr  ^penct 
is  narrow  and  deep,  so  tliat  even  with  tlie  ingenious  cuntrivami-  of 
placing  first  a  ball  of  yarn  iu  the  axilla,  and  upon  this  the  lund  nf  tin; 
operator,  it  will  be  found  exceedingly  dilheult  to  enter  the  axil  hi  with- 
out at  the  same  time  pressing  with  consitlenxble  foive  against  it*s  mus- 
cular mai'gins ;  but  to  pr€»ss  upon  the  peetoml is  major  and  latissimna 
dorsi  is  to  neutralize  our  own  etfbrt.«!.  If,  however,  the  heel  or  the  Imll 
d<»es  press  fairly  into  the  axilla,  it  will  not  find  the  scapula  readily,  hut 
it  must  impinge  first  upon  the  head  of  the  humerus,  which  is  always  a 
little  to  the  inner  side  of  the  seajnda.  If  it  ever  is  made  to  ri*ach 
actually  the  interior  border  of  the  scapula,  and  I  do  not  think  it  18,  ihe 
eflect  must  be  still  only  to  tilt  the  scapula  ujKjn  itself  by  throwing  Imck 
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its  lower  angle,  and  not  to  separate  the  glenoid  cavity  or  its  upper  and 
anterior  margin  from  the  head  of  the  humerus. 

Whatever  success,  therefore,  may  have  attended  this  mode  of  prac- 
tice, either  in  my  own  hands  or  in  the  hands  of  other  surgeons,  must 
be  ascribed  not  to  the  counter-extension  thus  effected,  but  simply  to 
the  operation  of  the  heel  as  a  wedge,  which,  by  insinuating  itself  be- 
tween the  body  and  the  head  of  the  bone,  has  thrust  it  outwards  and 
upwards  into  its  socket ;  or  to  its  having  acted  as  a  fulcrum  upon  which 
the  humerus  has  operated  as  a  lever. 

It  is  to  the  extremity  of  the  acromion  process,  then,  that  w-e  must 
apply  our  counter-extension  when  we  are  employing  this  mode  of  ex- 
tension. The  fingers  or  hands  of  a  faithful  assistant  may  answer  the 
purpose,  or  having  removed  his  boot,  the  operator  may  often  press 
successfully  with  tne  ball  of  his  foot,  and  the  more  he  carries  the  arm 
outwards,  the  more  secure  will  be  his  seat  upon  the  process ;  or  we 
may  adopt  some  of  the  contrivances  for  securing  the  process  w^hich 
have  been  suggested  by  other  surgeons ;  such  as  a  band  crossing  the 
shoulder,  and  made  fast  to  a  counter-band,  which  passes  through  the 
armpit  and  against  the  side  of  the  body.  Dr.  Physick,  of  Philadelphia, 
reduced  a  dislocation  in  this  way  as  early  as  the  year  1790,  in  the  case 
of  a  patient  admitted  to  St.  George's  Hospital,  in  London,  while  he 
was  a  student  of  medicine,  and  he  subsequently  taught  the  same  in 
his  lectures.  Physick  directed  that  an  assistant  should  press  firmly 
against  the  process  with  the  palm  of  his  hand.  Dorsey  and  Hays 
approve  of  tlie  same  method,^  and  perhaps  a  majority  of  American 
surgeons  regarded  it  favorably. 

If  we  pull  directly  outwards,  at  a  right  angle  with  the  body,  we 
may  still  continue  to  press  upon  the  acromion  process  with  the  foot ; 
or  we  may  perhaps  trust  to  the  method  of  making  counter-extension, 
first  suggested  by  Nathan  Smith,  of  New  Haven,  and  subsequently 
recommended  by  his  son,  Prof.  Nathan  R.  Smith,  of  Baltimore.  Says 
Prof.  N.  R.  Smith :'  "  What  surgeon  of  experience  has  not  encountered 
the  diflSculty  which  almost  always  occurs  in  fixing  the  scapula?"  and 
he  then  proceeds  to  give  what  seems  to  him  the  most  eflectual  mode 
of  rendering  the  scapula  immovable,  namely,  to  make  the  counter- 
extension  from  the  opposite  wrist.  By  this  method  the  trapezii  are 
provoked  to  contraction,  and  the  scapula  of  the  injured  side  is  drawn 
firmly  toward  the  spine  and  the  opposite  scapula.  In  illustration  of 
the  value  of  this  procedure  he  relates  the  case  of  a  gentleman  who 
had  suffered  a  dislocation  of  his  left  shoulder,  and  upon  whom  an  un- 
successful attempt  at  re<luction  had  already  been  made  by  a  respectable 
sui^eon.  Dr.  Smith  being  called,  proceeded  as  follows:  Two  gentle- 
men made  counter-extension  from  the  opposite  wrist,  while  Dr.  Smith 
and  Dr.  Knapp  made  extension  from  the  wrist  of  the  injured  side,  at 
first  pulling  it  downwards,  but  gradually  raising  it  to  the  horizontal 

1  Phynick,  Amer.  Journ.  Med.  Sci.,  vol.  xix,  p.  386,  Feb.  1837.  Dorscy's  Ele- 
ments of  Surpery,  vol.  i,  p.  214.     PhilndelphiH,  1813. 

•  Smith's  Med.  and  Surg.  Memoirs,  Baltimore,  1831,  p.  837 ;  also,  Amer.  Journ. 
Med.  8ci.,  July,  1801 ;  also,  American  Med.  Times,  Nov.  9,  1861  j  paper  by  Stephen 
Beyers,  M.D. 
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direction,  and  then  gently  depressing  the  wrist.  On  the  eflort  being 
steadily  c<intiniie<l  for  two  or  tliree  minutes,  the  boiie  was  ol>serval  to 
slip  easily  into  its  place. 

But  no  pof^ition  plaws  the  scapula  s^o  completely  under  onr  control 
as  that  in  whirh  iha  arm  is  carried  almost  directly  upwartfe,  and  the 
foot  is  placed  upon  the  top  of  the  sciipiila.  By  this  method  we  umy  suc- 
ceed generally  when  every  other  expedient  has  failed,  yet  it  is  |)atnfiil^ 

Fio,  261. 


\ 

K«  H.  8mlth*s  method. 

and  I  mnnot  hot  think  that  it  increases  the  laceration  of  the  etijisults 
anil  that,  even  when  employed  in  i^eeent  cases,  it  does  sometimes  g^erifuis 
injury  to  tire  muHcslcis  aljoiit  the  joint.  In  Listers  case  of  rii(>r«n*  of 
tlie  axillary  artery,  and  in  AgnewV  case  of  rujiture  of  the  axillury  vein, 
both  of  which  will  again  be  referred  to  in  ctjnneetion  with  ancient  di^nhi* 
cations,  the  accident*^  occiirre<l  when  the  arm  was  drawn  upwards.  La 
Moihe  was  the  first  to  reconinicnd  thi.s  metluHl,'  but  as  early  as  the  year 
1764,  Charles  Wliite,  of  Manchester,  made  fa^it  a  set  of  pulleys  in  the 
ceiling,  antl,  placing  a  band  around  the  wrist  of  the  ilishicated  arm,  he 
drew  the  patient  up  until  the  whole  body  wiis  suspended.    No  pressunr^ 


*  La  Modie,  Amor.  Joiirn.  Mod.  Scr,  vol,  xi%^  p*  887|  Nov.  18«C,  from  M^liing^'t 
de  MM,  ot  Chir,,  FwrU,  1812. 
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however,  was  made  upon  the  scapula  from  above,  which  is  no  doubt 
the  most  essential  part  of  the  process.*  By  La  Mothe's  plan,  Jobert 
sacceeded  after  twenty-three  days  when  all  the  usual  methods  had 
fikiled.'  Sometimes  this  procedure  is  modified  by  placing  the  hand  of 
the  operator  against  the  top  of  the  scapula,  as  is  shown  in  the  accom- 
panying drawing  (Fig.  262) ;  and  I  have  several  times  succeeded  in  this 
way  after  other  measures  have  failed. 


FlQ.  262. 


La  Mothe'8  method,  modified. 


A  gentle  movement  backwards  or  forwards,  a  slight  rotation  of  the 
limb,  or  suddenly  dropping  the  arm  toward  the  body,  diverting  the 
attention  of  the  patient,  are  little  tricks  of  the  operator,  which  now 
and  then  prove  successful. 


Fio.  263. 


Sir  ABilej  Cooper's  method  of  applying  extension  with  the  heel  In  the  axilla. 

Sir  Astley  Cooper  thus  describes  his  method  of  applying  the  heel  to 
the  axilla  (Fig.  263) : 

*  C.  White,  Amer.  Journ.  Med.  Sci.,  Nov.  1886,  from  Med.  Oba.  and  Inquiries, 
Tol.  ii,  p.  278,  London,  1764. 

«  Ibid.,  vol.  xxiii,  p.  287,  Nov.  1838. 
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Fig.  1U. 


^ 


**The  patient  should  be  placed  in  the  recumbent  poj-ture,  upon  t 
table  or  sofa,  near  to  the  edge  of  which  he  is  to  be  brought ;  the  sar- 
geon  then  binds  a  wetted  roller  around  the  arm  imtnediately  above  the 
elbow,  upon  which  he  ties  a  handkeivhief ;  then  he  separates  the  |ia- 
tient*^  rlbow  iVoni  his  side,  and,  with  one  fuot  resting  upon  tlio  Hixiri 
he  placei?  the  heel  of  Ids  other  foot  in  the  axilUi,  rei^eiving  the  head  of 
the  OS  humeri  upon  it,  whilst  he  is  himself  in  the  sitting  posture  by 
the  patient's  side.  He  then  draws  the  arm  by  means  of  the  hand  ker- 
chief, steadily,  tor  three  or  four  minutes,  when,  under  common  circum- 
stances, the  head  of  the  bone  is  easily  rcjilaeed ;  but  if  more  force  be 

required,  t!ie  handkei*chief  may  be 
changed  for  a  long  towel,  by  which 
sevcnil  persons  may  pull,  the  sur- 
geon *s  heel  still  remaining  in  the  ax- 
illa. I  generally  bend  the  forearm 
nearly  at  right  angles  with  the  o^ 
Ivumeri,  bcctiuse  it  relaxes  the  biccpK, 
and  cunsec|uently  diminishes  it*?  re- 
sistance," 

He  was  also  accustonietl  in  some 
cases  to  re<luce  the  dishK*ntion  hv 
substituting  the  knee  inr  tlie  Im^L 
Placing  the  patient  upon  a  low  chair, 
the  axilla  is  laid  over  the  knee  uf  the 
(operator,  and  while  one  hand  steadies 
tiie  acromion  priicess  and  scapula,  tlie 
other  presses  downwards  u[x>n  the 
lower  end  of  the  humerus  (Fig.  2*i4K 
If  some  houi^s  or  (hiys  have  elapscMJ 
sin(*e  tlie  iweurrence  of  the  di^h»c!i- 
tion,  it  will  be  necessary  to  resort  t<» 
chlorr)f)>rm  or  ether  for  the  purp<»ee 
of  jiaralyzing  the  muscles,  !i^  well  tia 
with  the  view  t*f  preventing  pain;  and  it  may  be  newssary,  in  add' 
to  resort  to  pulleys,  or  tn  some  similar  permanent  mo<le  f»f  ext<  k 
The  same  measures  also  sometimes  bec<.»rae  necessary  in  verj' 
Ciiscs,  espeeially  in  nniseular  subjects. 

In  employing  the  pulleys  we  geuendly  operate,  not  exactly  in  a  Una 
with  the  axis  of  the  body,  nor  at  more  than  a  right  angle,  but  beiwt! 
an  angle  of  45"^  and  a  right  angle, 

^Ir.  Skey  has  suggested  a  plan  by  which  we  may  combine  the  prin* 
ciple  of  the  heel  in  the  axilla  with  the  pulleys,  but  which  plan  would, 
in  my  judgment,  be  very  much  improved  by  a  counter*ex tending  fotve 
ap|)lied  to  tlte  aertmiion  process.  I  ought  to  say,  however,  that  Mr, 
Skey  prefei-s  that  the  srai>uhi  should  not  be  fixeil,  Ixdicving  tliat  the 
reduetifm  is  nmch  more  easily  effected  when  the  glenoid  cavity  is  drawn 
downwards  in  the  aet  of  making  the  extension. 

With  all  respect  for  the  o|)inion  of  this  distinguished  surgeon*  we 
cannot  precisely  agree  with  him;  and  while  we  would  be  disjK.>sisl  to 
recommend  in  some  cases  a  trial  of  his  method  of  applying  the  puUey&t 


M^ 
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wUIj  the  knt'C  in  itic  (ixtlta. 
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we  would,  at  the  same  time,  or  certainly  in  the  event  of  its  failure,  add 
the  acromial  support,  and  especially  would  we  advise  that  the  arm 
should  be  more  abducted.  The  following  is  Mr.  Skey^s  method,  as 
described  by  himself: 

"  There  is  no  reason  why,  in  very  muscular  subjects,  or  in  old  dis- 
locations, the  same  principle  may  not  be  applied  conjointly  with  the 

Fig.  265. 


Iron  knob  employed  hj  Skey,  instead  of  the  heeL 

use  of  pulleys.  For  the  purpose  of  retaining  this  admirable  because 
most  efficient  principle,  I  employ  a  well-padded  iron  knob,  which  may 
represent  the  heel,  from  which  there  extend  laterally  two  strong  straight 
branches  of  the  same  metal,  each  ending  in  a  bulb  or  ring  of  about 
four  inches  in  length,  the  office  of  which  is  designed  to  keep  the  mar- 
gins of  the  axilla  as  free  from  pressure  as  possible."  The  iron  knob 
is  to  be  pressed  well  up  into  the  axilla  and  attached  to  cords  fastened 
to  a  staple;  the  patient  lying  upon  his  back  or  inclined  a  little  to  the 
opposite  side.  The  arm  is  then  to  be  drawn  downwards  by  the  pulleys, 
"as  nearly  as  possible  parallel  to,  and  in  contact  with,  the  body."* 

In  this  way  Mr.  Skey  says  that  he  has  succeeded  in  reducing  a 
great  many  dislocations,  whether  occurring  in  very  muscular  men,  or 
after  some  days',  or  weeks',  or  even  mouths'  duration ;  and  he  thinks 

Fio.  266. 


Skey's  method  of  making  extension  and  counter-extension  with  pulleys. 


the  plan  especially  applicable  to  cases  which  require  long  and  persistent 
extension. 

Mr.  Skey  and  many  other  surgeons  prefer  to  make  the  extension 
from  the  hand.  I  have  succeeded  as  well,  and  it  has  seemed  to  be  less 
painful  to  my  patients,  when  I  have  followed  the  practice  of  Sir  Astley, 

*  Skey,  Operative  Surgery,  Amer.  ed.,  p.  9S, 
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and  made  the  extension  frojn  tlie  arm.  Sir  Astley  always  made  the 
extension  more  or  less  out  from  the  line  of  the  body,  and  general ly 
almost  at  a  right  nngle  when  udng  the  pulleys,  the  scapula  J^eing  made 
fflBt  hv  "a  gh't  buckled  on  the  top  of  the  acromion,""  or  bv  a  split 
cloth  (Fig.  267). 


Fig.  267. 


Sir  Aailey  Cooper's  mode  of  luakiiiK  exOjuJiiLMi  witli  imllryn. 

The  instrument  invented  by  Dr.  Jarvis,  of  Portland,  Conn*,  called 
the  adjuster  J  usele^?s  and  even  mischievous  ai?  we  have  found  it  in  iti 
appl legation  to  the  treatment  of  fractures,  possesses  eonsidcrable  merit 
as  an  apparatus  tor  re<hicing  old  dislocations,  espoeially  of  the  shoulder. 
The  principal  advantage  which  may  be  elaimetl  for  it  is,  that  while 
the  forces  are  being  applied  the  limb  may  be  move<l  pretty  freely  in 
ail  directions;  thus  enabling  us  to  employ  rotation  at  the  8a me  time 
that  tfie  extension  is  made.  We  may  also  lift  or  depress^  adduct  lif 
abdnet  the  limb  without  relaxing  the  extension*  In  the  hands  of 
American  surgeons  it  has  oeeuisionally  been  sueec^sful  when  other  means 
have  failed.  Dr.  Jar  vis  hm  related  a  ease  presented  at  the  Marine 
Hospital,  at  Mobile,  Alabama,  of  forty-two  days'  standing,  which  he 
reduced  on  the  swond  attemj>t,  after  other  means  had  failed  ;'  an<l  Dr. 
May,  of  Wa.shington,  rwUict^l  a  simihir  dislocation  at  the  end  of  six 
weeks,  l)y  the  same  apfjaratus,  without,  however,  having  previously 
resnrte<l  to  any  other  nutans/- 

I  liave  myself  used  the  apparatus  occa^i  ion  ally,  both  in  my  hospital 
and  private  practice,  and  can  speak  fiivorably  of  its  ot)crution, 

I  nmst  not  cmiit  to  mention  the  jiractice  adopted  by  Prof,  H.  H» 
Smith,  of  Philadelphia,  according  to  whom  nearly  all  dislointiona  of 
the  shoulder,  of  a  recent  date,  may  be  promptly  and  easily  rciluecd  by 


^  BoRtoa  Med,  &nd  Surg.  Journ.,  vol.  xxxix,  jv.  215.        ^  lb.,  toI.  xxxt,  p.  AM. 
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manipulation  alone.  His  method  consists,  first,  in  flexing  the  forearm 
upon  the  arm,  while,  at  the  same  moment,  the  elbow  is  lifted  from  the 
body ;  second,  in  rotating  the  humerus  upwards  and  outwards,  employ- 
ing the  forearm  as  a  lever;  and  third,  in  reversing  this  last  movement, 
that  is,  rotating  the  humerus  downwards  and  inwards  while  at  the 
same  moment  the  elbow  is  carried  again  to  the  side.^ 

When  the  dislocation  is  into  the  axilla,  this  manoeuvre  will  gener- 
ally succeed ;  but  if  the  head  of  the  humerus  has  slipped  forwards,  even 
only  sufficient  to  engage  itself  slightly  under  the  tendons  of  the  coraco- 
braehialis  and  biceps,  the  outward  rotation  of  the  humerus  will  inevi- 
tably thrust  the  head  further  forwards,  and  fasten  it  more  certainly 
underneath  these  tendons ;  while  the  rotation  of  the  humerus  in  the 
opposite  direction  will  alone  often  be  sufficient  to  carry  the  head  directly 
into  the  socket.  ^ 

AncierU  Luxations, — Finally,  I  ought  to  speak  somewhat  more  in 
detail  of  the  manner  of  procedure  and  of  the  principles  involved  in  the 
reduction  of  old  dislocations,  or  of  dislocations  requiring  the  interposi- 
tion of  mechanical  appliances ;  especially  with  a  view  to  the  more  com- 
plete exposition  of  my  own  practice  in  these  cases. 

If  the  dislocation  is  recent,  but  reduction  is  found  impassible  with- 
out the  aid  of  mechanical  apparatus,  the  difficulty  will  be  understood 
to  consist  mainly,  if  not  altogether,  in  the  resistance  offered  by  the  mus- 
cles. If,  in  a  few  exceptional  cases,  the  capsule,  or  an  untorn  tendon, 
or  the  margin  of  the  glenoid  fossa,  present  themselves  as  ol)stacles, 
they  must  still  be  considered  as  unusual  and  extraordiary  impediments, 
the  existence  of  which  may  be  regarded  rather  as  possible  than  prob- 
able. 

Almost  our  sole  purpose,  then,  it  will  be  understood,  in  all  recent 
cases  requiring  mechanical  appliances,  and  in  some  ancient  cases,  is  to 
overcome  the  contraction  of  the  muscles. 

We  prefer  always  to  place  the  })atieut  upon  a  mattress  laid  upon  the 
floor;  two  silk  handkerchiefs,  or  two  pieces  of  a  cotton  roller,  are  then 
laid  along  the  radial  and  ulnar  sides  of  the  humerus,  and  over  the 
middle  of  these,  immediately  above  the  condyles,  a  wetted  roller  is 
applied,  its  end  being  made  fast  with  a  needle  and  thread  rather  than 
with  a  pin.  The  upjier  ends  of  the  longitudinal  strips,  or  of  the  hand- 
kerchiefs, are  now  turned  down  and  tied  to  the  opposite  ends,  thus  con- 
verting them  both  into  lateral  loops.  For  the  purpose  of  making  coun- 
ter-extension, a  sheet  is  passed  around  the  body  under  the  axilla,  and 
made  fast  to  a  staple ;  while  an  intelligent  assistant  is  to  manage  the 
scapula  with  his  naked  hands,  either  by  pulling  with  his  fingers  placed 
under  the  process,  or  by  pushing  with  the  palm  of  his  hand  and  ball 
of  his  thumb.  The  pulleys,  secured  to  a  staple  exactly  opposite  to  that 
which  holds  the  counter-extending  band,  are  made  ready,  but  not  for 
the  present  attached  to  the  arm. 

As  soon  as  the  patient  is  placed  completely  under  the  influence  of  an 
anaesthetic,  the  operator  is  ready  to  proceed  with  the  reduction.  It  is 
my  maxim  never  to  attempt  to  accomplish  by  complicated  and  violent 

1  H.  H.  Smith,  Gross's  Surg.,  ed.  of  1868,  p.  162. 
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measures  what  may  be  done  as  well  by  more  simple  and  gentle 
I  think  it  proper,  therefi>re,  to  make  several  attempts  at  reditcticui  iy 
manifnilation  alone,  aided  now  by  the  ana?3theticj  the  extending  and 
fMJunter-extemlinp;  band??,  etc,  before  revSorting  to  the  pulleys.  8«ati 
biiiiself  upon  the  mattreiss,  with  bis*  boots  drawn,  the  t^urf^eon  ■^hoi 
bend  tlie  tbrearm  to  a  right  angle  with  the  arm,  and  phintin|r  one  I; 
in  the  axilhi,  with  one  hand  he  shonkl  seize  upon  the  loops  at  the  elbow, 
and  with  the  other  steady  the  Imnd  and  forearm  of  the  ]iatient,  while 
be  proceeds  to  make  firm  traction  for  a  few  seconds  in  the  line  of  the 
!xjdy,  or  only  a  little  out  from  this  line*  Failing  in  this,  he  may  direct 
the  assistant  to  seize  upon  the  scapula,  and  make  connter-extension ; 
still  not  succeeding,  be  may  change  his  foot  from  the  axilla  to  the  acro- 
mion process  and  j>ull  directly  outwards  at  a  right  angle  with  tlie  Iwxly, 
or  he  may  swing  himself  gradually  around  untiWie  come??  to  be  above 
the  head  of  the  patient^  and  the  foot  presses  Urndy  ujHin  the  top  of  the 
sc!a]>ula  ;  now  descending  again  in  the  same  direction,  he  will  very  prob* 
ably  fiuil  the  limb  reduced,  or  capable  of  being  retlu<*cd  i^sily,  by  oper- 
ating u[»on  it  as  a  lever  by  laying  it  across  the  body  while  at  the  same 
moment  it  is  rotated  slightly  inwards. 

If  still  the  reduction  is  not  accomjilisbed,  the  pulleys  must  at  onoe 
be  put  iti  retjuisition.  The  sheet  passed  around  the  chest  and  fastened 
to  a  staple,  is  only  a  means  of  supporting  the  Ixwly  and  rendering  it 
more  steady  ;  as  a  mejins  of  counter-extension  its  value  is  rnr»*Hisifler- 
al>le.  To  make  fast  the  scapula,  we  must  still  rely  maitdy  uj>on  tla* 
naked  bands  of  strong  men,  or  upon  a  strap  drawn  firmly  a^Toss 
process  and  held  in  place  by  an  assistant. 

Whenever  we  employ  extension  without  the  aid  of  anfpsthetits, 
sometimes  we  are  compellc*d  to  do,  it  must  l*e  constantly  bonn*  in  mind 
that  it  is  ])ro]Kised  to  C€>nquer  the  muscles  by  fatiguing  thern,  and  tliat 
this  cannot  be  done  by  a  force  suddeuly  applied,  however  great  it  may 
be,  but  only  by  gentle,  steady,  and  long-c(»utinued  extension.  The 
muscles,  when  attacked  ojwnly  and  vigorously,  resist,  and  will  »ntkx 
laceration  rather  than  yield,  while,  on  the  other  band,  an  insidious  bal 
persevering  approach  seldom  fails  to  end  in  their  detcat*  The  same  h 
true,  btit  in  a  nmch  less  degree,  when  the  patient  is  insensible  from  an* 
iesthcsia. 

The  forearm  is  again  flexed^  and  the  arm  carried  out  to  a  right  angle 
with  the  body,  the  pulleys  secured  to  the  loops,  and  the  assistant  takt^ 
hold  upnn  the  process,  while  the  surgeon  draws  gently  ufwin  the  rope 
attached  to  the  pulleys;  as  soon  as  everything  is  moderately  ti?ns«»,  he 
is  to  desist  for  a  few  moments.  Again  the  rope  is  drawn  uprni  gentlVt 
and  agaiu  the  progress  of  the  extension  is  suspendetL  In  this  way  the 
operator  is  U>  proceed  during  half  an  hour,  or  two  hourji*,  as  tlie  nature 
of  the  csise  may  demand;  occasionally  rotating  the  humenig,  and  «»ofti- 
sionally  lifting  its  head  toward  the  socket*  Meanwhile^  it  is  under- 
stood that  tlie  princi[>al  counter-extension  is  made  by  the  assiii^tattt 
who  nmst  rclicvT  each  other,  at  the  acromion  procesw.  The  sheet  _ 
the  axilla,  or  rather  agtiinst  the  side  of  the  chest,  has  some  value  in 
this  resj^ect  when  tlie  arui  is  at  a  right  angle  with  the  IxKly^  but  in 
itself  it  cannot  control  the  scapula,  only  as  it  holds  the  body  to  which 
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the  scapula  is  attached.  Much,  therefore,  as  we  may  regret  the  incon- 
venience of  making  counter-extension  by  hands  alone,  experience  and 
anatomy  alike  must  teach  that  here  it  is  the  only  mode.  If  these  dis- 
locations are  reduced  often  by  other  methods,  as  no  doubt  they  are, 
then  it  is  only  an  evidence  that  in  these  examples  little  or.no  counter- 
extension  was  necessary. 

Sometimes  the  dislocation  is  not  reduced  when  the  extension  is  given 
up,  but  if  then  a  resort  is  promptly  made  to  some  one  of  the  simple 
methods  already  described,  while  the  muscles  are  still  exhausted,  it 
very  often  happens  that  the  reduction  is  easily  accomplished. 

It  will  be  prudent  in  all  cases,  in  order  to  prevent  a  reluxation, 
whether  the  dislocation  is  recent  or  ancient,  as  soon  as  its  reduction  is 
effected,  to  place  the  arm  in  a  sling  and  secure  the  elbow  to  the  side  by 
a  few  turns  of  a  roller.  I  do  not  think  the  axillary  pad  necessary,  and 
I  am  afraid  it  has  sometimes  done  as  much  mischief  as  the  dislocation 
itself. 

The  following  example  will  illustrate  the  variety  of  expedients  to 
which  we  are  obliged  sometimes  to  resort  before  our  efforts  prove  suc- 
cessful: 

Thomas  Leoding,  of  Niagara  Co.,  N.  Y.,  set.  52,  a  laborer,  and  a 
muscular  man,  dislocated  his  right  arm  into  the  axilla,  by  jumping 
from  the  cars  when  they  were  in  full  motion.  The  blow  was  received 
upon  the  shoulder.  An  intelligent  country  surgeon,  assisted  by  several 
other  persons,  attempted  reduction  within  an  hour  after  the  accident, 
but  failed,  and  as  the  patient  had  some  distance  to  travel,  he  was  not 
brought  under  my  notice  until  eighteen  hours  had  elapsed.  We  first 
administered  chloroform,  and  then,  while  an  assistant  held  firmly  upon 
the  acromion  process,  I  pulled  in  the  line  of  the  body,  then  outwards, 
and  finally  upwards,  but  to  no  purpose.  Having  then  applied  Jarvis's 
"  adjuster,"  and  after  the  arm  had  been  kept  extended  at  a  right  angle 
with  the  body  fifteen  minutes,  we  removed  the  apparatus,  and  found 
the  bone  in  its  place. 

John  Harrington,  jet.  50,  a  very  large  and  powerful  man,  fell,  while 
intoxicated,  and  dislocated  his  left  humerus  into  the  axilla.  No  sur- 
geon was  called  until  the  tenth  day,  when  he  first  consulted  Dr.  Dud- 
ley, who  at  once  brought  him  to  me.  Without  delay  we  applied  the 
pulleys,  and  placing  the  arm  at  a  right  angle  with  the  body,  we  made 
extension  fifteen  minutes;  occasionally  also  rotating  the  arm.  We 
then  removed  the  pulleys,  and  while  an  assistant  held  upon  the  acro- 
mion process,  with  my  heel  in  the  axilla,  I  made  extension  in  the  line 
of  the  axis  of  the  body,  then  outwards,  and  finally  upwards  with  my 
foot  upon  the  top  of  the  scapula.  I  next  seated  my  patient  in  a  chair, 
and  drew  his  arm  and  axilla  forcibly  over  my  knee.  The  bone  was 
not  yet  reduced ;  I  therefore  bled  him  twenty-four  ounces,  or  until 
partial  syncope  was  induced,  and  proceeded  to  repeat  most  of  these 
processes,  but  with  no  better  result.  At  this  moment  I  determined  to 
use  sulphuric  ether,  which  had  just  been  introduced  as  an  anaesthetic, 
and  while  he  was  completely  under  its  influence  the  pulleys  were  again 
applied^  and  the  extension  continued  for  some  time,  and  until  the  rope 
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broke.     He  was  then  again  placed  in  a  chair,  and  the  axilla  hronght 
over  my  knee,  wlien  in  a  moment  the  rediietion  was  acconiplisliwL 

Julia  MfK night,  jet.  311,  adnntted  to  ward  28,  Bellevue,  in  Novem- 
ber, 186(),  with  a  dislocaLioii  of"  the  huinenis  into  die  axilla,  whlrh  hud 
existed  i?:even  weeks  and  one  day,  TIxe  deltoid  was  much  witstt^l  and 
the  liaiid  somewhat  numb.  Before  the  class  of  medical  student?,  the 
patient  l>t*inp:  untler  the  influence  of  ether,  tlie  re<!uction  wais  effected; 
hut  not  nnti!  various  methods  of  manipulation  and  extension  had  lieeii 
tried  and  liad  faikiL  Having  finally  carrier  I  the  arn*  directly  upwarda 
— La  Mothers  nretliod^ — and  in  thij^  ]>ositi<)n  employed  extension,  the 
arm  was  again  bnmght  down  and  with  mmlerate  manipulation  the  r^ 
duction  was  effected.  The  return  of  the  bone  was  sudden,  and  ir» 
aci'ompanied  witli  a  slight  grating  sensation;  it  was  oliserved  also,  tlmt 
a  hard  bony  projection  was  left  in  the  axilla,  which  was  no  doubt  the 
margin  of  a  ncw^  socket.  The  head  of  the  humerus  could  Ik*  plainly 
f^eeii  and  felt  in  its  socket j  rendering  it  certain  that  we  had  n«»t  broken 
the  surtji<yil  neck  of  the  humerus. 

John  Bowles,  of  Buffalo,  aged  4r5  years,  an  Irish  laborer,  tolendily 
muscular,  but  spare.  Bowles  fell  down  a  flight  of  stairs,  and  ilislocufal 
hh  left  humerus  into  th*;  axilla.  The  shoulder  became  much  swoII<*n, 
and  was  vc'ry  painful,  hut  he  did  nc^t  suspect  a  dislot*ation  and  did  not 
consult  a  surgeon.  Eiglit  weeks  after  the  atTident  he  applietl  to  toe. 
There  were  present  tlie  usual  signs  of  this  dislm-ation,  but  the  arm  was 
by  mreful  measurement  one  incli  ami  a  half  longer  than  the  other. 

The  reduction  was  at^-omijlishetl  on  the  same  day,  in  pi'et^^nce  erf 
Drs.  Lee,  Webster,  Coventry,  Ford,  and  Jewett.  The  time  occupied 
in  the  reduction  was  about  two  hours.  An  attempt  was  first  inaJc 
with  the  1mh.'1  in  the  axilla  and  with  violent  rotation  and  extension. 
The  same  plan  was  repeated  with  the  aid  of  ether,  which  was  adniiiu*- 
tcred  freely.  Ja rv is' s  adjuster  was  now  applietl,  with  no  result,  extrjit 
that,  either  in  consefjnence  of  the  fori^e  employed  by  the  adjuster,  or  io 
consef|Uence  of  the  free  use  of  ether,  or  of  both,  he  became  c«ouvulf«ed 
violently,  which  was  accompanied  by  frothing  at  the  mouth  nn<l  othisr 
grave  symptoms.  The  adjuster  was  removed,  and  the  exhibition  of 
etljcr  diseouttnued.  As  soon  as  tlie  convulsions  ceased,  and  I»efore 
consciousness  had  returned,  extension,  rotation,  etc.,  were  atrjiin  ruaJe 
by  hands.  Finally,  after  all  extension  was  relintjuished,  phicing  my 
knee  in  the  axilla,  I  reduced  the  bone  by  a  very  slight  roturv  action 
upf>n  the  arm;  the  bone  was  at  once  plainly  in  its  socket,  but  the 
mnisual  length  of  the  limb  ixjntinued,  being  one  inch  and  a  half  longeti 
though  it  could  be  shortened  to  the  same  length  as  the  other  by  liflii 
the  elbow%  A  pad  was  pkuAHl  in  the  axilla,  and  the  arm  secured 
a  sling  and  roller.  The  next  day  the  arm  remained  in  place,  but  it 
was  u(Av  only  one  inch  longer  than  the  other.  At  the  end  of  a  fort- 
night it  was  only  three-quarters  of  an  inch  longer,  and  could  be  re- 
duced to  the  same  length  by  lifting;  the  pain  and  sw^elling  about  tlie 
shoulder,  whii'h  never  were  great,  were  subsiding,  and  the  patient  wjis 
dismi^ed. 

However  skilfully  our  eflbrts  may  be  dii^eeted,  they  will  l>e  fomid 
occfisionally  to  fail;  either  owing  to  adhesions  wddch  have  taken  place 
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between  the  head  of  the  bone,  or  rather  its  capsule,  and  the  atljacent 
tendons,  muscles,  etc.,  to  some  extraordinary  position  of  the  head  and 
neck  of  the  bone  in  its  relation  to  ligamentous  or  tendinous  structures, 
to  a  filling  up  of  the  glenoid  fossa,  or  to  some  other  cause  not  fully 
explained.  Such  failures  have  happened  not  only  in  the  hands  of 
ignorant  and  unskilful  surgeons,  destitute  of  appliances,  but  also  in  the 
hands  of  those  who  are  the  most  expert,  and  who  are  the  most  com- 
pletely provided  with  all  the  necessary  apparatus.  Indeed,  if  the  truth 
were  known,  it  would  probably  be  found  that  the  number  of  failures 
after  the  sixth  or  eighth  week  has  been  greater  than  the  successes.  The 
records  of  surgery,  however,  furnish  a  great  many  examples  of  ancient 
dislocations  of  the  humerus  reduced  after  periods  ranging  from  one 
month  to  six,  or  even  longer.  Dieffenbach  has  been  able  to  accom- 
plish the  reduction  of  a  forward  dislocation  aft^r  two  years,  but  not 
until  he  had  cut  the  tendons  of  the  pectoralis  major,  latissimus  dorsi, 
teres  major,  and  teres  minor,  and  had  divided  the  ligaments  surround- 
ing the  new  joint.* 

It  would  be  unjust  to  the  young  surgeon  not  to  call  especial  atten- 
tion to  the  numerous  examples  of  serious  and  even  fatal  accidents 
which  have  followed  upon  the  attempts  to  reduce  ancient  luxations  at 
this  joint. 

Rupture  of  the  Axillary  Artery, — The  late  George  C.  Black  man,  of 
Cincinnati,  a  distinguished  surgeon,  having  met  with  one  of  these  un- 
fortunate accidents  in  his  own  practice,  has  had  the  candor  to  make  a 
public  statement  of  the  case  and  of  the  circumstances  which  attended 
it.  In  a  letter  to  the  editor  of  the  Western  Lancet^  published  in  the 
November  number  for  1856,  he  writes  as  follows: 

"  About  the  10th  ult.,  aided  by  yourself,  I  succeeded  in  reducing  by 
manipulation,  without  the  pulleys,  a  dislocation  into  the  axilla,  of 
eighty  days'  standing.  The  reduction  was  accomplished  in  a  very  few 
minutes,  under  the  influence  of  chloroform  and  ether,  and  the  next 
morning  the  patient  left  for  the  country,  in  a  comfortable  condition. 
Since  that  I  have  received  no  tidings  from  him.  Encouraged  by  the 
result  in  this  case,  another  patient,  himself  a  physician,  a  tall,  athletic 
man,  and  about  fifty  years  of  age,  decided  to  submit  to  i\\Q  same  manip- 
ulation, although  his  arm  had  been  dislocated  for  about  sixteen  weeks. 
The  dislocation  was  downwards  and  inwards,  and  about  the  tenth  week 
an -unsuccessful  attempt,  by  another  surgeon,  had  been  made  with  the 

1>ulleys,  to  which  the  force  of  six  men  was  applied  for  two  and  a  half 
lours.  The  patient  being  under  the  influence  of  chloroform  and  ether, 
aided  by  yourself,  Drs.  Fries,  Gary,  Graham,  and  KaufTman,  I  com- 
menced by  manipulations,  adducting,  rotating,  abducting,  and  elevat- 
ing the  arm.  These  eflbrts  had  been  made  for  about  ten  minutes,  and 
the  least  possible  violence  employed,  when  a  tumefaction  appeared  in 
the  pectoral  region,  which  in  a  few  minutes  attained  a  considerable 
size.  Supi)08ing  that  the  axillary  artery  was  ruptured,  as  no  pulse 
could  be  felt  at  the  wrist,  a  ligature  was  immediately  applied  to  the 

>  DiefTcnbach,  Best.  Med.  and  Surg.  Journ.,  vol.  xxii,  p.  882,  from  Hedicin. 
Zeitung. 
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b1  at  the  in>per  part  of  its  course.  The  operation  was  jicrfoi 
ahout  10  o'clook  a.m.,  and  cMimpreasion  of  the  portoml  re^rion  nia<le  b? 
means  of  a  s|>onge  and  broad  roller.  On  removing  thi&  the*  neii 
morning,  the  tnmefaetron  ha<l  nenrly  disappeared.  The  patient  mti- 
tiniied  comfoi-taljle,  and  about  nine  days  after  the  appbViition  of  th^ 
ligature  I  wai?  eomj>elled  to  leave  the  city  on  a  professional  visit  to 
Indiana.  I  left  on  Friday  afternoon  and  returned  on  Monday  mt»m- 
ing,  at  which  time  I  learned  that  niy  patient  had  diet!  on  Siuidaj 
morning,  fi*om  ha?morrhtige  at  the  seat  of  ligature/* 

The  following  is  a  rmtme  of  similar  accidents  which  have  from  time 
to  time  oceurrc<l  io  the  practice  of  other  surgeons. 

Ruptnre  of  the  Aailhrt/  Aiieiy. — Dcsault  twice  oI:»served,  aft<T  at- 
tempts to  reduce  old  luxations  of  the  shoulder,  "  tumenrs  atriainnS 
It  is  quite  jirobablc,  liowevor,  that  in  each  case  the  tumor  vfm  caused 
by  the  rupture  of  a  bloodvessel,  and  probably  an  artery/ 

Pcllclau,  also,  attempting  to  rcduci'  a  luxation  of  four  months^  stand* 
ing,  thought  he  product  a  iumeur  aericnne,  but  it  being  o]>ened  the 
patient  bled  to  death.- 

Malgaigne,  attempting  to  reduce  a  dislocation  of  sixty-eight  days' 
standing,  was  surprised  by  a  sudden  tumefaction  in  the  axilla,  and  on 
the  sboidder,  which  cause<l  so  much  alarm  as  to  induce  him  to  (Hscot^- 
tiuue  his  efforts.  Ice  was  ajiplied,  and  the  luemorrhage^  which  ho 
tliought  ctime  from  muscular  branches,  was  arreste*!.^  Verdue  ^ff 
the  axillary  artcr>^  ruptured  in  the  same  manner,  in  eonsecjueriiv  of 
which  the  patient  died.*  J.  L,  Petit,  Dupuytren,  I>elpech,  and  Xe^ 
aton,  met  with  similar  cases.  C.  Bell  reports  an  example  of  rupture 
of  the  artery  with  extensive  hiceration  of  the  muscles,  and  whicli  ilc- 
mauded  immediate  amputation.  Delpech  ruptured  the  artery,  and  his 
patient  diixl  immediately.*  Flaulx'rt  was  more  fortunate,  the  effus<*d 
blood  Ixnng  absorbed  af\er  a  few  days/  John  C  \\^arren,  of  Bwtwi, 
tied  the  subclavian  artery  to  arrest  the  progress  of  an  enormous  aaeu- 
risnial  tumor  in  the  axilla,  ctuised  by  the  reduction  of  a  rtn^cnt  dishn'si- 
tion/  Cfibson,  of  Fluladel[»hfa,  Inst  two  patients  from  ruj>tuiT  of  the 
artery  in  attempling  to  rethice  old  hixations  of  the  iiumeru8,^  and  he 
rehites  anotlier  fatal  ease  occurring  in  tlie  practice  of  David,  of  Kouen. 
Leudet,  of  Rouen,  lost  a  patient  in  this  way  in  1824.  In  this  latter 
case,  ami  in  both  tlie  cases  occurring  in  the  praetii'e  of  (xib^ou,  there 
was  a  fracture,  also,  of  the  lower  margin  of  the  glenoid  cavity*  Oil* 
lender  niptureil  the  artery  in  an  atti-mpt  to  reduce  a  dislocation  at  six 
weeks.*     Mr.  Lister  lately  met  with  the  same  accident.*" 

In  addition  to  these  lt«ions  of  arteries  and  veins  caused  by  attempt* 


Di*»iiu)t,  Journ,  dfl  Chir.,  t.  iV|  p.  801, 

Fnllcrnn,  Chin  Clin.,  t.  ii,  p.  mi. 

Vrrduc.  Updrjil.  4ts  Iw  Chir.,  1698,  t.  U  p.  6fi0, 

MnljjMigiie,  ftp   cit  .  p,  152. 

Monu«irt»3  stir  phiMPurs  m?  de  Luxnlionc??,  etc. 


•  Molgnlgne,  op.  cit, 


K^ppftoire  d*Annt.  tf  d«» 
Uli%,  J?.     Four  t*mt^»  ofinjtirr  Ut  the  .Axilljiry  t»r  BnirUiHl  V<«*el«  or  N 


WioTfvn,  AriK^r.  Joiiru.  Mi*d.  ScK,  voK  xj,  N.  S  , 
Gibi^Mii,  Elomonts  of  Surg.,  vol.  i,  p.  824,  4lh  ed, 
St    B»irtiiul    no>p.  Hc;p./180G,  vol    ii»  p.  96. 
Med.  Times  jind  Gnz.,  Feb.  I,  1873. 


1846. 


DISLOCATION    OP    THE    HUMERUS    DOWNWARDS.        599 

at  reduction  of  dislocated  shoulders,  in  both  recent  and  ancient  cases, 
there  are  several  examples  recorded  of  sudden  death  when  no  such 
lesions  were  disclosed  in  the  autopsy.  In  the  case  reported  by  Lisfranc 
death  was  ascribed  to  cerebral  congestion.  MM.  Lenoir  and  Larrey 
refer  to  cases,  also,  of  lesions  of  the  brachial  plexus,  causing  paralysis, 
yet  these  were  recent  cases,  and  the  reduction  was  easily  accomplished.* 

Rupture  of  the  Axillary  Vein. — Froriep  attempted  the  reduction  of 
the  shoulder  in  a  woman,  set.  36,  the  dislocation  having  existed  twenty 
days.  The  axillary  vein  was  torn  entirely  across,  and  death  ensued  in 
an  hour  and  a  half.^ 

Professor  D..  H.  Agnew,  of  the  University  of  Pennsylvania,  rup- 
tured the  axillary  vein  while  attempting  to  reduce  a  dislocation  of  six 
weeks.  The  woman,  set.  60,  had  a  subcoracoid  dislocation,  and  while 
the  arm  was  lifted  and  extension  made  according  to  La  Mothe's  method, 
the  vein  was  ruptured,  causing  a  very  large  tumor  covering  the  entire 
breast.  Compresses  and  bandages  were  at  once  applied  and  continued 
for  several  weeks,  the  case  resulting  in  a  complete  cure,  but  with  the 
bone  unreduced.^ 

Rupture  of  Artery  and  Vein, — Platner  mentions  a  case  of  rupture 
of  both  artery  and  vein,  in  which  death  ensued  from  subsequent  rup- 
ture of  the  uac. 

Charles  Bell  reports  a  case  in  which  the  artery  was  ruptured,  at  the 
New  Castle  Infirmary,  and  the  parts  adjacent  so  much  injured  that 
immediate  amputation  became  necessary.  It  seems  quite  probable 
therefore  that  the  vein  was  also  torn,  but  this  is  not  stated.^ 

Injury  to  AxiUain)  Nerves. — Very  many  accidents  of  this  kind  have 
happened  from  time  to  time,  some  of  which  have  been  reporte<l  by 
Flaubert,  Malgaigne,  Lenoir,  Larrey,  and  others. 

Avulsion  of  the  Arm. — Guerin  tore  the  arm  completely  from  the 
body,  in  an  attempt  to  reduce  a  dislocation  of  three  months'  standing, 
in  a  woman  63  years  of  age.* 

Inflammation,  etc. — Mr.  Hutchinson,  of  London,  reported  in  1866 
that  inflammation,  suppuration,  and  death  had  resulted  from  an  at- 
tempt made  to  reduce  an  old  dislocation  of  the  humerus,  under  his  own 
observation.* 

Fracture  of  the  Humerus. — In  the  following  case  an  attempt  to  re- 
duce an  ancient  dislocation  of  the  humerus  occasioned  a  fracture  of  the 
surgical  neck. 

Martha  Hogan,  eet.  70,  of  Brooklyn,  N.  Y.,  was  admitted  into  the 
Long  Island  College  Hospital  during  the  spring  of  1860.  The  dislo- 
cation had  existed  six  weeks,  and  was  subcoracoid.  On  the  day  of 
admission  an  attempt  was  made  to  reduce  it,  both  by  Dr.  Johnson  and 
myself,  without  an  anaesthetic,  in  which  we  both  failed.     I  then  gave 

*  Lisfranc,  Lenoir.  Larrey,  Bui.  de  la  Soc.  Chir.,  i,  i. 

*  Veraltete,  Luxationcm,  etc.     "Weimar,  1834,  p.  86. 
»  Philadelphia  Med.  Times,  Aug.  l(j,  1878. 

*  See  De  Forest  Willard's  excellent  summary  of  these  and  other  cases  in  Phila. 
Med.  Times,  Auij.  16,  1873. 

*  fcj.  Cooper's  First  Lines,  vol.  ii,  p.  406.     Amer.  Journ.  Med.  Sci.,  1828,  p.  186. 

*  Lend.  Uosp.  Reports,  vol.  ii.    (See  Cincinnati  Journ.  Med.^  A.ui^  1866,  p.  861.), 
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her  ether,  and  now  disco veretl  that  she  had  a  fracture  of  the 
and  tliird  ribs  oo  the  same  side.  The  fractures  were  ununited.  While 
niaiiipuhiting,  pulling  the  arm  gently  and  rotating,  the  surgical  neck 
of  the  humerus  gave  ^vay.  She  did  not  survive  the  injury  many  day^ 
aud  the  autopsy  confirmed  this  diagnosis. 

In  I)cccml>er,  1874,  Dr.  Stephen  Smith,  of  Bellevue,  met  with  the 
same  ;trciticnt  in  iittem|>ting  to  reduce  a  subglenoid  disloc'iitiou  of  eight 
weeks'  standing,  bciore  the  class  of  medical  students.  The  jiatient,  i 
man  aged  about  40,  was  under  the  influence  of  ether.  Manipnhitioo 
and  extension  had  been  freely  em|jloyed  in  various  directions,  l>ut  the 
frat'ture  took  place  when,  at  my  snggr^tiou,  extension  was;  tbr  a  m<»* 
ment  relinquished,  and  while  I)r,  Smith  was  rotating  the  humeru* 
with  the  ellxnv  at  a  right  angle  with  the  body. 

In  December,  18G/3,  Ro«iuma  Casey,  tet.  32,  was  admitted  to  Bellevue 
with  a  sulwL'oracoid  dislocation  of  the  left  shoulder.  The  aevideiit  fie- 
curreil  six  weeks  bcibrc.  On  admission,  one  of  the  house  surgeoiw 
I  attempted  redurtion,  and,  as  1  am  intnrmcd^  fractured  the  sui'gica! 
^nec^kof  the  humerus.  After  which,  Dec.  9tb,  1  attempted  reduction 
before  the  class,  the  jxitient  being  under  the  influeuee  of  ethefj  \mt 
without  success. 

Summanf  of  Accidents. — Rupture  of  an  artery,  nineteen  eai^es;  mad 
of  which  were  known  to  be  ruptures  of  the  axillary  artery.  Callender, 
Lister,  and  Bhickman  tieil  the  axillary,  and  the  patients  jdl  dii'd. 
The  subclavian  wiL^  tied  by  Warren  successfully.  GibM>n  n\^)  litHj  (he 
subclavitnjj  but  his  paticut  died.  X^'laton  did  tlie  same,  uud  the  result 
18  not  stated. 

Rupture  of  vein  alone,  two  cases.  Froriep^s  patient  ilied ;  Agnewr's 
patient  was  saved. 

R\ipture  i>f  artery  and  vein,  probably  two  cases.  PIatner^s  patient 
die<h  In  BelFs  aise  the  result  is  not  stated,  except  that  amputation 
was  practi(*ed. 

Avulsion  of  arm^  one  case.     Patient  died. 

Of  the  whole  number,  twenty-four,  fifteen  terminated  latally,  three 
are  uncertain,  and  six  recovered. 

Of  fractures  of  the  ne<:k  of  tlie  humerus  I  have  reported  three  i     

In  neither  ai'  these  was  the  rethiction  accomplished.  My  own  patr<*nt 
died,  but  probably  not  in  consequence  of  any  injury  suflered  in  the 
attempt  at  i\!<l action. 

Norris  has  reported  tlirec  cases  of  ancient  dislocation  into  the  axilla, 
treated  at  the  IVnnsylvania  Hospital ;  one,  of  lour  weeks*  sUuidlng, 
was  reduced  in  thirty  seci>nds  by  tlie  aid  of  pulleys;  the  seci»nd,  wbitl 
had  existed  ^(^vvn  weeks,  wjis  redutrd  by  the  same  mciins  in  alH)Ut  one 
hour;  and  the  third,  disliK-atetl  ten  weeks,  was  left  unre<luceii  after 
extensiun  and  counter-extension  had  been  nuide  for  an  hour.  In  the 
second  case,  however,  suppuration  occurred  in  or  about  the  joint,  and, 
on  the  tenth  day,  the  abscess  was  open wl,  giving  exit  to  a  large  anjotiiil 
of  pus.  He  left  the  liospitid  with  the  parts  about  the  shoulder  still 
much  hardened  and  stiO'.^ 
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Dislocation,  with  Fracture  of  the  Humenia  near  its  Upper  End, 

We  have  thus  far  omitted  to  speak  of  the  treatment  of  dislocations 
of  the  humerus  accompanied  with  fracture  near  its  upper  end.  The 
older  writers,  almost  without  an  exception,  agi'ee  in  declaring  the  re- 
duction of  these  dislocations  impossible,  until  the  fracture  had  united. 
And,  so  late  as  the  year  1828,  we  have  the  report  of  a  case  treated  in 
this  manner  by  a  surgeon  in  Massachusetts.  Dr.  Warren,  of  Boston, 
himself  reduced  the  dislocation  at  the  end  of  four  weeks,  when  the 
fracture  was  found  to  have  united.^ 

But  since  the  introduction  of  anaesthetics  immediate  attempts  at 
reduction  have  more  often  proved  successful ;  and  in  no  case  can  the 
surgeon  excuse  himself  for  having  omitted  to  make  the  effort. 

Richet  reports  an  example  of  this  kind  in  a  man  sixty 7eight  years 
of  age,  in  whom  the  dislcx^tion  was  complicatcfl  with  a  fracture  of  the 
neck  of  the  humerus.  The  attempt  was  not  made  until  the  fourth 
day,  when  it  proved  successful  without  extension.  The  fracture  was 
afterwards  adjusted  and  consolidated,  so  that  he  recovered  the  complete 
use  of  his  arm.* 

At  a  meeting  of  the  New  York  Academy  of  Medicine,  in  May, 
1855,  Dr.  Watson  reported  a  case  of  fracture  of  the  humerus  near  its 
head,  complicate<l  with  a  dislocation  into  the  axilla.  The  patient  was 
a  robust  man,  passed  the  middle  age,  and  had  received  the  injury  by 
a  blow  on  the  shoulder  from  a  steam-engine.  He  was  very  much  pros- 
trated at  the  time  of  being  admitted  into  the  hospital,  and  the  exami- 
nation was  not  made  until  the  following  morning.  The  arm  was  then 
found  lying  close  to  the  side,  but  in  other  respects  it  presented  the 
usual  signs  of  a  dislociition.  Ether  was  immediately  administered; 
and  while  extension  and  counter-extension  were  applied,  and  a  sweep- 
ing motion  given  to  the  arm,  drawing  it  from  the  body,  firm  pressure 
with  the  fingers  was  made  in  the  axilla,  forcing  the  head  toward  the 
socket,  and  the  Ixme  slipped  into  its  position.^ 

In  the  Transactions  of  the  American  Medical  Association,  I  have  re- 
ported a  case  of  suj)posed  dislocation,  accompanied  with  a  fracture, 
which  I  succeeded  in  reducing  on  the  eighth  day.^ 

I  have,  however,  twice  failed  in  attempts  to  reduce  similar  disloca- 
tions. The  first  patient,  John  Riley,  tet.  49,  was  admitted  to  Bellevue 
Hospital,  March  29th,  1864,  having  received  the  injury  two  days 
before.*  The  dislocaticm  was  sulx^oracoid,  and  the  humerus  was  broken 
at  its  surgical  nec^k.  Having  placed  him  under  the  influence  of  ether, 
assisted  l)y  Dr.  Stephen  Smith  and  several  other  surgeons  of  the  hos- 

1)ital,  I  attempted  to  reduce  the  dislocated  bone,  but  after  a  trial,  pro- 
onged  through  one  hour  or  more,  the  eifort  was  abandoned. 
The  second  case  was  in  a  man  aged  about  40  years,  who  was  admitted 


*  Boston   Med.  nnd  Surg.  Journ.,  No.  1,  1828;  also,  Amer.  Journ.  Med.  Sci., 
▼ol.  ii,  p.  2:^8. 

'  Kichet,  Amcr.  Journ.  Med.  Sci.,  vol.  xii,  new  ser.,  p.  293,  from  Bulletin  de 
Th^rHp. 

*  Watson.  Amor.  Journ.  Med.  Sci.,  vol.  xvi,  new  ser.,  p.  383. 

*  Op.  cit.,  vol.  ix,  p.  93. 
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to  Belle vue  Hospital  in  July,  1864,  with  a  dislocation  of  the  head  ( 
the  humerus  forwards,  and  a  fracture  of  the  surgical  neck,  of  four  weeW 
standing,  A  surgeon  had  attempted  reduction  imraetl lately  after  the 
receipt  of  the  injury,  but  had  faile<L  We  found  the  fracture  istill  un- 
united, and  placing  him  under  the  influence  of  ether,  we  tried  faitij- 
fully,  by  pushing  and  pulling,  and  by  various  other  manieuvres,  to 
reduce  the  dislotration,  but  without  success. 

The  fractures  unitetl  in  b<jth  cases  promptly,  and  attemptj^  wef«  sub- 
sequently made  to  retiuce  the  dislmiitiou,  but  to  !io  pur|>ose.' 

In  neitlier  of  tlie  three  cases  of  fmeture  of  the  surgical  neck  of  the 
hiuuerus,  reporteil  in  the  preceding  pages  as  having  been  cauj^ei  by 
effort;^  to  reduce  dij^loeations,  were  the  dislocations  subfiequeuily  re- 
duced. 

Examples  have  been  recorded  by  surgeons  in  which  the  reduction 
has  been  ack'ompli.slied  immediately,  and  withcmt  much  difficulty^  b)- 
sim]>le  pressure  upon  the  head  of  the  boue^  w  hilc  the  patient  was  under 
the  influence  of  an  auiesthetic,  ami  without  the  aid  of  extension;  hi* 
deed,  it  is  i[uite  dnubtful  whether  extension  in  these  cases  is  of  any 
service.  If,  however,  the  surgeon  were  to  fail  by  pressure  alone,  i( 
would  be  proper  to  employ  extension  and  manipulation**  In  theevtuit 
of  a  failure  by  these  means,  the  case  ought  to  be  treated  m  a  fnu^ture, 
and  the  earlici^t  jrcriod  after  the  union  of  the  fragments  should  be 
seized  upon  to  accom})lish  t!ie  reduction  of  the  dislcKiation.  The  rxva- 
sional  success  of  the  older  surge<jus  by  this  method  is  sufficient  to 
Avarrant  tlie  attempt. 

The  treatnieut  of  compound  dislocations  of  this  joint  will  be  dis- 
cussed in  a  sepanite  chapter  d** voted  to  the  general  consideration  of 
compound  dislocations  of  all  the  joints  connected  with  the  long  honcj*. 


2  2.  BiBlocatioo  of  the  Hum  ems  Forwards.    (Subcoracoid  and 

SubelavicElar.) 

OttLsfs. — The  causes  of  this  flislocation  are  the  same  with  tho**: 
W'hich  proiluce  dislocntion  downwards  into  the  axilla,  except  that  it  k 
more  Hkely  to  occur  in  a  fall  uj»on  tlie  elbow  or  upon  the  hand  when 
the  line  of  the  axis  of  the  arm  and  forearm  is  thrown  liehind  the  hM\\ 
If  it  is  the  result  of  a  dirwt  blow,  the  impulse  has  tisuaily  Ix^en  n*- 
eeived  rather  upon  tlie  back  than  upon  the  outer  side  of  the  head  of 
the  homerus ;  or  the  upper  end  of  the  bone  having  been  originally 
thrown  ilirectly  dow^n wards  upou  the  inferior  edge  of  the  scapula,  may 
have  been  made  to  assume  the  position  forwards,  lieneath  the  pirtiiral 
muscle,  in  ctmsequenee  of  the  petndiar  action  of  the  muscles,  or  of  the 
position  of  the  arm  in  an  attempt  to  rise.  By  this  latter  tn(Hle  of 
explanation  the  dislwation  tbrwards  is  consecutive  only  njHm  a  dislo- 
cation downwaixls. 

In  several  instances  which  have  come  under  ray  notice  the  didlixn* 
tion  has  been  due  to  muscular  action  alone.     In  one  example  the  di«- 

^  UiirtsliornOf  Cnse  rpduct?d  by  Manipulntion,  Amer.  Journ,  Med,  SoJ«»  JiJU  IM^ 

pp,  273-4j  frnm  Med    ExHininer. 
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location  occurred  frequently  in  consequence  of  epileptic  convulsions. 
This  was  in  the  person  of  a  lacl,  set.  18,  of  a  slender  frame  and  feeble 
muscles.  When  the  dislocation  had  taken  place,  he  was  frequently 
able  to  reduce  it  himself;  sometimes  he  was  obliged  to  call  upon  a  sur- 
geon, and  at  other  times  he  left  it  out  a  day  or  two,  or  until  it  became 
reduced  spontaneously.     This  spontaneous  reduction  generally  took 

Elaee  at  nighty  during  sleep.  At  the  time  he  called  upon  me  the  bone 
ad  been  out  two  days,  and  he  could  not  reduce  it.  I  administered 
chloroform,  and  then  made  repeat^  and  prolonged  efforts  at  reduc- 
tion, adopting  all  the  usual  modes  of  manipulation,  but  without  resort- 
ing to  mechanical  appliances.  The  father  now  refused  to  allow  me  to 
f)roceed,  and  he  was  taken  home  with  the  bone  unreduced.  The  fol- 
owing  day  he  called  at  my  office,  to  say  that  during  the  night,  while 
asleep,  and,  he  thinks,  while  turning  over  in  bed,  the  bone  suddenly 
resumed  its  place. 

Dr.  Edward  L.  Pardee,  of  this  city  has  recently  met  with  a  case  of 
simultaneous  dislocation  of  both  shoulders,  in  a  man  aet.  38,  caused  by 
a  fall  fn>ra  a  carriage,  his  arms  being  extended  in  front  of  him,  and 
the  force  of  the  concussion  being  received  upon  his  hands.  Both  of  the 
dislocations  were  subcoracoid ;  and,  aided  by  Dr.  Glover  C.  Arnold, 
they  were  easily  reduced. 

Surgical  writers  occasionally  refer  to  similar  example*?,  but  the 
numl>er  of  cases  of  double  dislocation  on  record  is  small.  Most  of  those 
reconled  have  happened  when  the  arms  were  extended  in  front  of  the 
body,  as  in  Dr.  Panlee's  case  just  cited;  and  the  dislocations  were  gen- 
erally subcoracoid. 

Pathology. — Omitting  for  the  present  to  speak  of  partial  luxations, 
the  existence  of  which,  as  a  form  of  traumatic  dislocation,  we  are  pre- 
pare<l  to  question,  we  shall  proceed  at  once  to  describe  the  anatomical 
relations  and  the  varioas  lesions  which  generally  accompany  a  complete 
luxation  forwards. 

Of  these  we  shall  observe  two  princi]>al  varieties,  diftering  mainly  in 
the  degree  or  extent  of  the  displacement. 

Thus  we  may  find  the  head  of  the  humenLS  resting  beneath  the  cora- 
coid  process,  having  the  conjoined  tendon  of  the  short  head  of  the  biceps 
and  of  the  coraco-brachialis  lying  upon  its  anterior  surface,  while  its 
posterior  and  outer  surface  rests  upon  the  venter  of  the  scapula  in  front 
of  the  glenoid  fossa ;  in  which  position  it  has  usually  thrust  U]),  to  a 
greater  or  less  extent,  the  belly  of  the  subscapular  muscle. 

Sir  Astley  Cooper,  FergiLsson,  and  others,  when  mentioning  this  form 
of  dislocation,  c^ll  it  a  "dislocation  into  the  axilla;"  by  Boyer  it  is 
called  a  "  primary  luxation  forwards."  Dr.  Wood,  of  New  York,  has 
reported  an  example,  accompanied  with  a  fracture  of  the  neck  of  the 
humerus,  which  he  has  named  "dislocation  under  the  subscapularis 
muscle."  The  drawing  which  accompanied  the  report,  made  from  the 
autopsy,  sufficiently  shows  that  it  was  a  dislocation  of  the  same  charac- 
ter as  that  which  we  are  now  describing.^  Dr.  Parker  has  called  at- 
tention to  a  similar  case,  an  account  of  which  was  first  given  in  Reese's 

»  Wood,  New  York  Journ.  of  Med.,  May,  1850,  p.  282. 
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edition  of  Cooper's  Sur(/u*al  Diditmary,  The  head  of  the  hnmiem 
reposed  in  the  "sulm^pular  ff>ssa»"*  By  Maigaigne,  Vicliil  (di?  Cnm&\^ 
and  others,  this  i?^  called  u  8ul»eoraec»id  dislocation,  a  ti^rni  which,  li 


Fl«.  26«, 


Fro.  2n9. 


V 


8tibcorff(fQid  ditlocAtiAn, 


SubclMvlcuUr  dlilocAtJuii. 


being  more  distinctive  and  appropriate  than  either  of  the  others,  I  shall 
elioi»se  to  mlo[>t. 

In  the  secM)nd  variety,  t!ie  luinl,  having  escaped  from  nndernmtb  the 
coraeoid  pnK-egs,  is  made  to  a[>|>roaeli  nearer  to  the  Bt4?rnum,  fio  a&to 
apply  itself  more  or  less  closely  to  the  inferior  eilge  of  the  elaviole. 
In  wliirh  rjtsp  t!ie  head  and  nei-k  will  lie  plac^'d  behind  tlie  pei'tunjlt* 
minor,  and  also  hehind  tlie  short  head  of  tht*  hree[is  and  eoraoo-hnrhi* 
alitf;  or  iK^tween  tht*se  several  niusc*li*s  on  the  one  liand,  ami  the  ,*erni* 
tiis  niagnns,  covering  the  second  and  third  ril>s^  on  tht*  other  liaiid. 

U|x>ii  the  a[>|)earanee}^  wliieh  accompany  tliis  intire  advance<l  form  of 
dislocation  \vrilei>^  have  g(n<Tally  Imscd  their  dcscriplicm.H,  diagniHii, 
treatriu-nt,  etc.,  (»f  forward  Inxations. 

In  ritljcr  tornj  of  tht^  art'i*h«ut,  tl»c  deltoid,  with  the  supRi- and  itifiH- 
spinatns,  is  grrally  j^tretched,  and  the  two  latter  sonu*lirnt*?5  turn;  th<s 
fiubsrtipnlaris  i^^  dis|jlacctl  upwards  and  hacUwartls,  while  its  tcrHloii  \i 
in  8onje  in»ianci»i^  eompletely  vvrenchi^d  from  the  head  of  the  hninenui. 
Mi\  Erirhsen  hius  seen  the  lesHT  t n In. rcle  itself  completely  lirokeii  <^ff 
in  two  examples  of  this  ai'cident  which  he  has  Ix-en  |»ermittc%]  tofX* 
amine  al'trr  death,"  O^'asionjdly  the  axillary  nerves  ar^^  t-arried  for- 
wards with  the  head  nf  the  iHHie ;  and  in  this  C4is4.'  the  pain  pnKihiitJ 
by  their  l>eing  thus  prt^ed  u[K>n  ig  even  greater  than  in  di^hjcatiun* 
into  the  axilla. 

In  this  aei'ident,  as  in  dishK'ution  downwanb^  the  long  head  «f  iht 
bit*e|>8  is  sonietiines  hnjken  ;  the  cin'nitiflex  nerve  may  be  contllfeti  of 
rnjiliu'ed,  and  the  capsule  is  generally  torn  Vf'vy  extcntsively. 


J   P«rki»r,  N»»w  York  Jmirn.  i»f  Mod.,  MhicIi,  1952,  p.  1ft7. 
■  Erithserif  Scienco  nrui  Art  ot  J?urg»'r>',  2d  Anmr.  hI.,  p,  260, 
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Symptoms. — If  the  dislocation  is  subclavicular  (Fig.  260),  a  depres- 
sion exists  under  the  outer  end  of  the  acromion  process,  extending  also 
underneath  its  posterior  margin;  the  elbow  hangs  away  from  the  body, 
and  a  little  backwards ;  the  axis  of  the  limb  is  much  changed,  being 
thrown  inwards  in  the  direction  of  the  middle  of  the  clavicle,  the  whole 
body  inclining  moderately  to  the  same  side ;  there  is  also  more  or  less 
inability  to  move  the  arm,  especially  in  a  direction  forwards  or  out- 
wards ;  a  fulness  is  seen  underneath  the  clavicle,  and  to  the  sternal  side 
of  the  coracoid  process,  occasioned  by  the  head  of  the  humerus,  the 
head  moving  with  the  shaft.  To  these  we  may  add  the  common  sign 
of  all  dislocations  of  the  humerus,  mentioned  by  Dugas,  viz.,  the  im- 
po&sibility  of  placing  the  hand  upon  the  opposite  shoulder  while  at  the 
same  moment  the  elbow  is  made  to  touch  the  front  of  the  chest. 

If  the  dislocation  is  forwards,  but  subcoracoid,  the  head  of  the  bone 
will  be  found  below  this  process  and  deep  in  the  anterior  margin  of  the 
axillary  fossa.  It  cannot,  therefore,  be  so  distinctly  felt ;  but  the  other 
signs  are  the  same  as  in  the  dislocation  forwards  under  the  clavicle. 

Prognosis. — While  on  the  one  hand  experience  has  shown  that  the 
axillary  nerves  and  artery  are  less  liable  to  suffer  serious  and  perma- 
nent injury  than  in  dislocation  downwards,  and  that  the  capsule,  with 
the  tendinous  and  muscular  tissues  about  the  joint,  are  no  more  liable 

Fio.  270. 


Subcoracoid  dislocation. 


to  laceration — on  the  other  hand,  the  difficulty  of  reduction  has  been 
often  increased,  and  consequently  a  large  number  of  examples,  in  pro- 
portion to  the  actual  number  which  occur,  have  been  left  unreduced. 

Dr.  Norris  relates  a  case  which  the  surgeon  who  was  first  called  sup- 
posed to  be  a  mere  contusion,  but  which,  on  being  admittfed  tv^  \Vi^ 
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Pennsylvania  Hospital,  three  months  after  the  accident,  was  fiwind  tu 
be  a  dislocation  forwards  under  the  clavicle.  The  arra  was  aInj<K*t 
ii8elr*8S,  Dr,  Norris  made  extension  and  cotiuter-exten.«.ion  with  e»ira- 
poimd  pulleys  nearly  an  hour,  but  to  no  purpose;  and  finally,  at  the 
request  of  the  pntieut^  the  attempt  was  given  overj 

TrvatmmL — Tlie  &ame  rulew  of  treatment  which  we  have  established 
iu  relation  to  dislocations  into  the  axilla  will  Ik*  fotind  to  he  apnlii-ahle 
to  tliis  dislocation,  with  the  exception  that  the  extension  will  nave  to 
be  made  generally  at  first  somewliat  in  a  line  backward.^  from  the  body, 
and  that  our  efforts  will  frequently  have  to  be  continued  with  more 
jjerseverance,  although  with  h^s  fear  (»f  injur>%  in  t^ousequence  of  fup- 
po^sed  adiiesions  l)etw(:cii  the  artery  and  the  adjacent  tii^sues.  The  ex* 
tension  also  ouist  always  be  made  d(»wn wards  and  outwards,  if  the  rltit- 
location  is  subclavicular,  until  the  head  of  the  ln3!io  has  escajic*d  frem 
beneath  the  coran<3id  process;  we  may  then  pull  <lirectly  outwards  or 
even  upwards,  while  at  the  same  moment  pressure  is  made  with  th«? 
hand  upon  the  head  of  the  bone  in  tlie  direction  of  the  socket,  and  tlie 
arm  is  rotated  inwards. 

If  the  disl<K>ation  is  subcoracoid,  our  modes  of  proceilure  ueed 
scarcely  vary  in  any  re5[>ect  from  those  which  we  hav^e  re-comniended 
for  dislrKiitions  into  the  axilla. 

The  plan  adoptcnl  in  the  fnllowint;:  ease  has  been  found  sufficient  in 
sevenil  examples  of  snbcomeoid  dislocation. 

Mr.  Me  A.,  of  Buffalo,  let.  73,  moderately  muscular,  fell  thnai^h  a 
trap'<loor,  striking  upon  his  right  elbow,  and  disliM-atiug  the  humeru:* 
forwai*ds.  Within  two  hours  after  the  accident,  I  found  the  hcail  of 
the  Ijone  resting  under  the  eomcoid  process,  whei'e  it  ci>uld  bedistiiiHly 
felt  and  seen.  There  was  a  marked  depression  under  the  acnmiioii 
pr(Mcss,  and  tlie  arm  was  carried  mit  from  the  IkhIv  and  slightly  hnek. 
He  had  not  suffered  much  pain.  The  patient  was  seated  in  a  chair, 
and  while  Dr.  Lemon,  who  was  at  that  time  my  pupil,  snpport^il  tb(* 
acromion  j>rowss^  I  puslietl  the  hmd  of  the  humerus  outwards  l<kvvard 
the  socket  willi  ray  left  hand,  while  with  ray  riglit  I  pulled  g<*ntly 
upon  the  arm  in  the  dirertion  of  the  axis  of  the  bmly.  After  a^ioot 
twenty  Hcconds  it  slid  sudxienly  into  its  place  with  an  audible  snap. 

Simple  manipulation  alone  will  also  be  found   sufficient   in  raa 
cases  of  subclavicular  dislocation. 

A  German,  Simeon  Grennas,  tet.  21,  fell  ut>on  an  icy  sidewalk,  and 
dislocated  his  right  luimerus  under  the  clavicle.  We  found  him  about 
an  hour  after  the  aeeidi^nt  sitting  with  his  head  inclined  to  his  right 
side,  and  supporting  his  elbow  with  his  left  hand,  A  marked  depres- 
sion existed  under  the  outer  end  of  tl»e  acrotuion  pr«x*ess,  and  iustcsid 
of  the  usual  fulness  there  was  a  flatness  under  the  process  behind*  Tb« 
elbow  was  earrietl  out  from  the  body,  and  very  slightly  backwank 
W^hile  Dr.  Board  man  supported  the  acromion  process  1  lifted  tte 
elbow  from  the  side,  carrying  it  first  upwards  and  backM^aixls,  ami  then 
forwards,  making  thus  a  short  detour  with  the  arm,  and  when  the 
manceuvre  >va8  nearly  oompleted  the  bone  slid  into  it«  socket  with  a 
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slight  snap.  No  extension  was  used,  and  no  more  force  was  employed 
than  was  sufficient  to  lift  and  rotate  the  arm.  He  was  not  at  the  time 
of  the  reduction  faint  nor  were  his  muscles  relaxed  from  any  other  cause. 

More  than  once  I  have  accomplished  the  reduction  by  extension 
made  directly  upwards,  as  in  the  following  example. 

A  gentleman,  forty-five  years  of  age,  had  his  left  shoulder  dislocated 
forwards  under  the  clavicle  in  a  railroad  collision,  on  the  8th  of  Octo- 
ber, 1858.  A  young  surgeon  had  been  making  extension  in  various 
ways  for  half  an  hour,  when,  by  placing  my  foot  upon  the  top  of  the 
scapula  and  drawing  the  arm  directly  upwards,  1  accomplished  the 
reduction  immediately  and  without  much  effort.  Six  months  after  the 
accident,  I  found  the  deltoid  muscle  considerably  wasted,  and  he  was 
still  unable  to  raise  his  arm  to  a  right  angle  with  the  body. 

I  have  in  this  way  also  reduced  a  dislocation  which  had  existed 
seventeen  days,  the  nature  of  the  accident  having  been  misunderstood 
by  the  attending  surgeon.  The  man  was  twenty-three  years  old,  and 
quite  muscular.  The  dislocation  had  been  produced  by.  a  severe  blow 
received  directly  upon  the  shoulder,  and  the  arm  was  still  considerably 
swollen  and  very  tender.  The  reduction  was  accomplished  in  a  few 
seconds  while  the  patient  was  under  the  influence  of  chloroform,  but 
by  my  hands  alone,  aided  only  by  the  pressure  of  the  foot  upon  the  top 
of  the  scapula.  The  method  adopted  successfiilly  in  both  of  the  pre- 
ceding cases,  namely,  pulling  directly  upwards,  ought  generally  to  be 
oonsiderod  a  last  resort,  inasmuch  as  it  especially  exposes  the  axillary 
artery,  vein,  and  nerves  to  injury. 

In  December,  1857,  Dr.  White,  of  Buffalo,  and  mj'self,  reduced  a 
subclavicular  dislocation  of  the  right  shoulder,  which  had  existed  sixty 
days,  in  a  man  sixty -eight  years  of  age.  The  surgeon  who  first  saw 
the  man  thought  it  was  only  a  sprain  or  a  severe  bruise.  When  he 
came  to  Buffalo,  the  whole  limb  was  enormously  swollen,  and  neither 
Dr.  White  nor  myself  had  much  expectation  of  accomplishing  a  re- 
duction without  a  resort  to  pulleys  and  anaesthetics.  He  was,  however, 
placed  upon  the  floor,  and  after  extension  made  for  about  half  an  hour, 
during  which  time  we  had  pulled  the  arm  in  various  directions,  up- 
wards, outwards,  and  downwards,  I  at  last  succeeded  while  my  heel 
was  placed  in  the  axilla,  and  while  the  limb  was  undergoing  a  slight 
rotation.     No  anaesthetic  was  employed. 

Dr.  M.  C.  Cuykendall,  of  Bucyrus,  Ohio,  informs  me  that  he  has 
recently  reduced  a  subclavicular  dislocation  on  the  sixty-fourth  day,  in 
a  man  62  years  old,  by  the  following  method :  "  As  a  last  resort  I 
secured  the  pulleys  to  the  arm  above  the  elbow,  making  the  counter- 
extension  with  Skey's  knob  in  the  axilla,  flexed  the  arm  and  made  ex- 
tension downwards  and  forwards ;  and  when  well  extended  I  moved 
his  body  under  the  pulley  ropes,  so  as  to  bring  the  arm  forcibly  across 
the  breast;  then,  keeping  up  the  extension,  I  had  Dr.  Richey  place 
his  knee  upon  the  top  of  the  scapula,  and  lock  his  fingers  around  the 
elbow,  while  I  placed  my  knee  against  the  elbow  and  locked  my 
fingers  around  the  top  of  the  scapula,  and  directing  the  extension  re- 
moved, we  forced  the  bone  upwards  and  outwards  to  its  socket ;"  ad- 
hesions were  felt  to  give  way,  and  the  restoration  of  the  boue  \<reA 
found  to  be  complete. 
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It  will  be  understood  that  tins  method  did  not  succ?eej  until  after 
re|>eated  aiid  loiig-eoiitiniied  efforts  had  been  niadc  by  other  nKftliodsf 
such  J18  pulling  down,  pullintr  out,  and  pulling  dii*ei^tly  up.  Dr*  t^lt* 
kendnll  inlbrnis  uw  that  this  ii?  the  e^eeond  time  be  bas  sueci*cd<tl  in 
"mmpleiiug*'  the  reduction  of  old  disloeiitions  of  the  shoulder  hy  this 
manceuvre. 

These  several  eases  are  mentioned  that  t!ie  surgeon  nmy  tinden^tntici 
how  impossible  it  is  ahvay.K  to  establish  absolute  and  invariabU*  ndei 
of  procedure  which  shall  be  api>licable  to  every  aeeideiit  of  tiii^^chaiv 
aeter.  The  method  wbieh  will  smvecd  readily  in  one  case  mav  fail 
completely  in  auotlier,  althoytrh  belon^in^  to  the  name  clas^,  and  not 
apparently  difterin^^  in  its  auatomieal  relations.  Before  relinrjuiHUing 
the  attempt,  we  oug:ht  to  have  put  into  re<piihition  all  the  exj^edieuts 
which  the  experience  of  <Hher  isurgeou^  hai^  shown  to  be  worthy  of  a  trial* 

Durinjj;  the  year  18(15,  two  ancient  subeoraeoid  disloctition^  came 
under  my  observation  at  BcUevue  Hospitab  (->ne  of  these  ««?<*,  in 
the  fK^iNon  of  James  Thom[ii^on»  ict*  49,  had  existed  two  years  or  mom 
He  was  employed  abi>ut  the  hospital  juh  a  earpenterj  and  lia-*  a  tolera- 
bly useful  arm.  The  ^^t*eond,  in  the  person  of  Rosanna  Caniy,  tx^U  32, 
had  existed  aix  weeks  when  she  was  admitted*  Various  attempts  liml 
been  made  to  reibiee  the  disloeation  before  admission.  During  tlie 
week  following;  her  admission,  an  attempt  was  made  at  re<lnetiori  by 
Dr.  Veroua,  an  intellijient  hraise  surgeon,  subsequently  by  Dr.  Jainai 
R.  Wood,  ami  at  the  end  of  three  months  the  attempt  was  made  by 
myself,  before  the  class  of  medical  students,  the  patient  Iniing  tneo 
tiuje  under  the  influence  of  an  anaesthetic.  She  waft  finally  discbafged 
witli  the  litmc  still  unrcdu(*ed. 

Mary  Coffee,  let.  4G,  was  admitted  also  to  the  Charity  Hospital,  in 
Felh  1HB4,  with  the  same  dislneation,  which  bad  exi^le<l  six  montK 
having  bec^u  mistaken  at  tin^t  i\ir  a  fracture.  I  found  her  arm  (tw 
from  swell iiij^  or  paralysis,  and  moving  quite  fi'eely  in  its  new  sockvt, 
and  dcelined  to  make  any  attempt  at  re<luetion. 

July  28,  1873,  an  Irishman,  about  40  years  of  age,  was  admitti'd  to 
St.  Franciii^y  Hospital  with  a  subenraeoid  diabx-ation  of  the  bnni<TU."i  of 
eight  or  m'jie  weeks*  8taudintf.  Tbestirgeon  who  first  saw  him  believwl 
that  he  retlueed  the  dislocation,  but  several  vv<x"ks  later  he  found  it  was 
again  out  of  place,  and  lie  tried  ineffectually  U*  reiluee  it.  My  t^wu 
eflbrts,  continue<l  for  an  hour  or  raoi'e,  were  equally  unsucci^'^iful. 

The  two  following  csises  are  reeonlcd  in  onler  that  they  may  iUil»- 
tmte  the  ap|iarent  inutility  of  a  successful  re<biction  in  some  ai^*es. 

Willijiui  E.  Disbrow,  of  Bridgeport,  Conn.,  i*eceived  a  sulKXiracoid 
dislocation  of  tlie  right  arm,  in  consequence  of  a  violent  and  direct 
blow,  May  Utb,  1870.  Dr.  George  l^ewis,  of  Briilgeport,  a  very  in- 
telligent surgeon,  reducefl  the  dislomtion  within  half  an  hour,  tkj 
patient  being  under  the  influence  of  ether.  The  r^toration  of  tlic 
l3one  was  complete,  and  attended  with  an  audible  sound.  The  arm 
was  subsequently  very  [iaini\i!,  and  at  the  euil  of  three  weeks  Mr, 
Dt^brow  wnsultefl  a  *' natural  lionc-settcr/'  who  nnmipulatefJ  the 
limb  violently,  aiid  perhaps  dislocated  it,  July  9tb,  1870,  eight 
weeks  after  tlie  original  accifknt,  I  found  the  bone  unreduced,  and  in 
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the  presence  of  a  numl)er  of  medical  gentlemen  at  Charity  Hospital, 
eflected  reduction.  The  patient  was  ansesthetized,  and  the  reduction 
vfBB  accomplished  only  after  considerable  extension  and  manipulation 
had  been  practiced  ;  the  return  of  the  l)one  to  its  socket  being  accom- 
panied with  a  grating  sensation.  A  thick  pad  was  then  placed  in  the 
axilla,  and  the  arm  and  forearm  secured  across  the  front  of  the  chest. 
Mr.  Disbrow  remained  under  observation  for  some  time ;  but  it  was 
soon  evident  that  the  head  of  the  bone  was  gradually  receding  from 
the  socket,  and  that  he  was  not  to  have  a  very  useful  limb. 

Jan.  10th,  1875,  Leonard  Ball,  eet.  40,  was  thrown  from  a  carriage 
at  Norwich,  Conn.,  causing  a  sulworacoid  dislocation  of  the  left  arm. 
Five  days  later  Dr.  Patrick  Cassidy,  of  Norwich,  reduced  the  disloca- 
tion, the  reduction  being  accompanied  with  a  grating  sensation.  Four 
days  later  Dr.  Cassidy  found  the  arm  again  dislocated,  and  he  again 
reduced  it.  Feb.  11th,  thirty-two  days  after  the  original  accident,  the 
arm  was  examined  by  myself  and  other  visiting  surgeons  at  Bellevue. 
Some  of  the  gentleman  doubted  whether  it  might  not  Ikj  a  fracture  of 
the  surgical  neck  of  the  scapula.  In  my  opinion  it  was  a  dislocation. 
On  the  same  day,  before  the  class,  and  under  ether,  I  effected  reduc- 
tion by  manipulation,  very  little  extension  l)eing  employed.  The  arm 
was,  however,  manipulated  in  various  directions,  and  considerable 
adhesions  were  torn  before  success  was  attained,  the  bone  retuniing  to 
its  socket  suddenly,  and  with  a  grating  sensation,  while  the  heel  was 
in  the  axilla,  and  I  was  pulling  moderately  upon  the  arm.  No  one 
doubted  the  fact  of  reduction ;  the  arm  was  now  done  up  as  in  the 
preceding  case,  and  the  patient  remanded  to  his  ward. 

A  few  days  later  I  found  the  head  of  the  bone  had  receded  from  its 
socket,  and  was  evidently  tending  to  assume  the  position  in  which  I 
first  saw  it ;  and  the  motions  of  the  joint  were  very  limited.  He  was 
discharged  from  the  hospital  afi^r  two  or  three  weeks,  and  I  have  not 
seen  him  since. 

It  is  quite  probable  that  among  the  successful  cases  of  reduction  of 
old  dislocations  of  the  shoulder,  reported  from  time  to  time,  many 
have  completed  their  history  in  a  similar  manner.  Possibly  there 
may  have  been  in  each  of  these  examples  a  fracture  of  the  inner  lip  of 
the  glenoid  cavity,  a  condition  which  has  been  verified  in  several 
autopies  of  old  shoulder  dislocations. 

The  rapid  changes  which  often  take  place  in  the  socket,  and  in  the 
condition  of  the  adjacent  tissues,  may  also  account  for  the  difficulty 
which  we  often  experience  in  reducing  these  dislocations,  and  of  retain- 
ing them  in  place  after  reduction.  In  Professor  Lister's  case,  already 
referred  to,  at  the  end  of  seven  weeks  there  was  a  complete  socket 
formed,  smooth,  cartilaginous,  and  partly  bony;  and  strong  fibrous 
bands  had  formed  between  the  coracoid  process,  the  surgical  neck  of 
the  humerus,  and  the  axillary  artery,  containing  a  spiculum  of  bone. 

2  8.  Dislocation  of  the  Hoinenis  Backwards.    (Snbspinons.) 

This  form  of  dislocation  has  been  seldom  met  with.  Only  two 
cases,  according  to  Sir  Astley  Cooper,  occurred  in  Guy's  Hospital  in 
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thirty-eight  years ;  but  in  the  last  edJtiun  of  Sir  A^stley 
treatise  on  Fractures  and  Dislocrttknis,  edited  by  Bran^^by  CfX)|>er,  nine 
cases  are  mentioned/  Seflillt)t,*  Malgaigne,  Deselaux,*  Van  Bumn/ 
W.  Parker,*  Lepelletier,^  Trowbridge/  Phy.sick,  Snyder^*  8ti?{»h4>n 
Smith,  and  myself,  have  eaeh  seen  one  example*  Exampht^  Imve  aliio 
been  seen  by  Dnpiiytren,  Arnolt,  Best,  Leviieher,  Berard,  Fizean,  Vel- 
pean,  Fer^nsson,  Kirkl»ride/  an<l  by  Rogers.**^ 

Dr.  Stephen  Smitli*s  ease  was  seen  by  myself  ten  days  aft^r  the  ao- 
cident,  by  courtesy  of  Dr*  Smith.  The  patient,  John  Creswell,  wt.Mj 
fell  down  a  flight  of  stairs  Sept.  11,  1871,  striking  on  the  front  of  his 
shoulder.  A  surgeon,  who  saw  him  a  few  honrs  after,  tliought  it  wa* 
simply  a  bruise.  Sept.  21,  he  was  an  inmate  of  Bellevue  H«ispital. 
The  liead  of  the  humerus  eouM  1x^  distinetly  seen  in  its  new  position, 
and  there  was  a  marke<l  de})ression  under  the  acromion  process^  especi- 
ally in  front.  The  elbow  hung  very  slightly  from  the  Jx>dy,  and 
sean^ely  more  forwards  than  the  opposite  el)>ow»  He  could  cmrry  it 
forwards  pretty  freely,  and  a  little  out,  but  he  eon  Id  not  c^rry  it  Iuk'Jc, 
He  snfiered  very  little  pain,  and  there  was  no  swelling  of  the  arm  or 
hand.  On  the  following  day  Dr,  Smith  I'edueed  the  disloeation  <*-ast]y^ 
by  pulling  the  arm  frirwarcls,  and  at  the  same  time  pushing  njion  tw 
head  from  behind.  Dr.  Smith  informs  me,  however,  that  the  boae 
lieK'ame  displaeetl  on  tlw  ibllxjwing  day  ;  but  that  it  was  easily  redacted, 
and  afterwards  remained  in  plaee. 

Chmrs, — One  of  the  patients  mentioned  in  Mr.  Coo])er's  l>ook  had 
his  shoukkT  ilisli>eated  baekwards  in  an  epileptic  convulsion  ;  orie  bad 
fallen  n|Km  his  shoulder;  another  met  with  the  accident  while  pnshitie 
a  person  violently  with  the  arm  elevated;  and  a  fourth,  seen  by  Coh-y, 
was  **  pulled  (hnvn  by  a  ealf  whieli  he  was  driving,  a  ctjrd  having  Uh^h 
tied  to  one  of  the  calf's  legs,  and  being  held  ftist  by  the  man*s  hamh" 
My  own  patient,  Frederick  Kretner,  had  liis  arm  ciinght  in  machinerv 
on  the  14th  of  Jainniry,  1860.  The  di8k>cation  wius  discovered  wh<*n  1 
was  preparing  to  amputate  the  arm  soon  atler  the  accident  oe<.*nrrLHl, 
Deselaux*s  patient  fell  from  a  height  with  his  arm  in  front  of  hinu  In 
the  ease  seen  by  Dr.  Parki^',  of  New  York,  a  woman,  mU  60,  had  falleu 
forwards  an<l  struck  upon  the  outside  of  her  elbow,  arm,  and  shoulder. 
No  attempt  wa^^  made  to  reduce  it  until  the  fourteenth  *lny,  she  u»il 
having  for  some  time  e^ilk^l  the  attention  of  any  surgeon  to  its  ci>tidi- 
tiou.  Trowbridge's  patient  was  thrown  from  a  horse,  atrikhig  on  the 
palm  of  his  baud. 

Pathalof/tf, — Mr.  CoojKjr  has  given  us  a  carefiil  account  of  die  dw*- 
section  in  the  case  of  Mr.  Complin,  ah'eady  alluded  to,  whose  ann  had 


>  A.  Coopr»r,  op.  cit ,  p,  852, 

»  Sodillot,  Amor.  Journ.  of  M^d,  Sci  ,  vol.  xil!,  p.  651.  Fob.  1884. 

»  Dopclaux,  N<iw  York  Journ.  of  Med.,  Nov,  1851,  p.  109|  from  Bovue  MedioU. 

*  V«n  Burpiijbid.,  Nov.  1851,  p.  IIO. 

*  Parkt^r.  ibid.,  March,  1862,  p,   18B. 

^  L*»p«Hetifir,  Anier  Journ.  Med.  8ci  ,  vol.  xvt,  p.  626,  frora  Arch-  G4fi.,  Not. 

'  TrowbHdije,  Bosi.  Med.  ftnd  Surg.  Journ.,  voU  xxvii,  p»  ft9. 

*  Gibson'*  8ur>ti»ry-  "  New  York  Journ.  Med,»  Mureh,  1S61 
^  Amer.  Med.  Times,  NoTember  9. 
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[been  di,slf>eated   by  raiLsc'iilaF  spiL^m.     This  geytleman  was  fifty- two 

sul^ject  to  epileptic  fifs,  in  one  of  whirli  the 


pears 


of 


ag^i 


aorl 


had 


one 
snoiikler  was  dislrK^atiHl.     Many  attempts  were  made  to  rothiee  it,  hut 
although  it  seenKnl  to  Ix^  easily  drawn  into  its  socket   by  exteiiKion 
merely,  yet,  as  soon  as  the  force  eeaseil,  the  head  of  the  Ijone  slip|3ed 

I'  again  upon  the  dorHiim  seapula%  and  in  this  situation  it  was  finally  jx^r- 
Diitted  to  remain  until  his  *leath,  which  did  not  take  plaee  until  five 
•years  after*  In  the  meantime  he  wii;^  able  to  mov^e  the  limb  but  very 
jBlightly,  so  that  his  arm  was  almor^t  usele.^, 
Mr.  Cof>per»  to  whom  the  arm  was  sent  after  death,  found  the  head 
of  the  bone  resting  under  the  spine  of  the  aeapula^  and  against  the  i>os- 
t^rior  edge  of  tlie  glenoid  fos^a,  %vhere  it  had  formed  a  slight  depression, 
and  the  head  itself  had  become  somewhat  changed  in  form  by  absorp- 
tion. The  tendon  of  the  subseapularis  muscle  and  the  internal  jiortron 
Kof  the  capsular  ligament  were  torn  at  the  point  where  the  muscle  was 
Hinserte<i,  but  the  greater  portion  of  the  capsule  remained,  having  been 
pre8se<i  back  by  the  head  of  the  bone.  The  supraspinatus  was  strctelied, 
while  the  infraspinatus  and  teres  minor  were  relaxed.  The  long  head 
of  the  l>i(*e})S  was  elongatecj,  but  not  rnpturtxh  The  glenoid  fossa  was 
rough  and  irregular  upon  its  surface,  the  cartilage  }>eing  absorbed. 

The  fact  that  the  hone  would  m>t  remain  in  j>lace  when  r*Mlueed,  was 
explained  by  the  rupture  of  the  subsai|)ular!s,  and  the  consequent  loss 
of  antagonism  to  the  action  of  the  infraspinatus  and  teres  minor,' 

The  accompany hig  drawing  is  a  copy  of  that  furnished  by  Mr.  Cooix-r, 
to  illustmte  the  position  (H^enpted  l>y  the  bone, 

I  ought  to  mention  that  this  ose  lias  V»een  regarded  by  Vidal  (de 

■  Cassis),  MalgaignCj  and  othei^s,  as  only  subaeroniiab  and  as  a  variety 
of  the  di^hx^ation  backwards,  differing  ti^om  that  in  which  the  iiead 
of  the  bone  oecnpies  a  position  under- 
neath the  spine.  But  as  I  can  see  no  dif- 
ference exeejit  in  the  degree  or  extent 
of  tlie  displacement,  I  prefer  not  to  re- 
gard the  distinction  made  by  these  Bur- 
ns. 

Sifiapfojns. — The  signs  of  this  accident 
^are,  a  projection  under  the  spine  of  the 
fB^mpuhi,  produced  by  tlie  bend  of  the 
►one^  the  head  iKeing  ot>edient  to  the 
inotionsof  the  arm;  a  corresponding  de- 
pression in  fnmt  and  under  the  outer  ex- 
tremity of  the  acromion  proc^ess;  a  wide 
space  between  the  h<^d  of  the  bone  and 
the  coracoid  process,  into  which  the 
fingers  may  be  pushed  deeply  ;  the  axis 
of  the  shaft  of  the  humerus  directed  up- 
ards  and  outwards  toward  a  point  pos- 

r  to  the  glenoid  fossa.     The  forearm   is  usually  ciirried  forwards 
the  chesty  and  the  humerus  rotatetl  inwards^  unless  the  subscapu- 

*  Sir  AatU'y  Cooper,  op.  cit.,  p.  d64. 
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lari«  muscle  is  torn.  Inimobility  exists,  but  the  motions  of  the 
ttre  Dot  gen^^mlly  so  niti^h  iaipaired  ii^  in  either  of  the  other  ilisloca- 
tion8;  imi]  final ly,  as  in  all  other  diisloeationi^  of  the  humerus,  thehunil 
<^annot  W  lalJ  upon  the  opiK»?ite  .shoulder  while  tlie  ellK^w  tiniehi'i*  the 
iront  or  side  of  the  eht*st.  In  Parker'^  ^irose  the  elbow  wa^  throwtj 
outward;^,  althfm*!;h  the  arm  was  carrie<l  very  much  aeros.s  tlie  chest. 
In  Smith's  «ise  the  arm  was  netirly  verticid*  Desitluux's  patiimt  held 
his  Ijand  upon  his  head,  with  liLs  arm  horizuutally  across  Ids  iMidy, 

Usually  the  diagnosis  will  l>e  easily  made;  in  my  own  and  Sndtlf.-i 
use  tlw:'  p(.>sition  of  the  h*^d  uf  the  bone  was  easily  nx*o^inzed,  hut  Sir 
PAstley  relates  one  ease  in  wldelj,  on  the  nn>rning  following  the  am* 
dent,  a  eurgain  was  uualile  to  disoover  the  dish^eation,  and  on  tlie 
seventeenth  day  Branshy  Cooper  fa ile<l  to  make  the  diagn«jv^is;  nor, 
indeed,  on  the  twenty-t!iird  day  <lid  Sir  Astley  himself  determine  that 
it  was  a  dislocation,  until  he  had  unexpectedly  reduced  it  while  maniptt- 
latintj  nj>on  the  arm.  In  a  second  example,  Sir  Astley  at  first  believed 
it  to  lie  it  fracture,  hut  a  more  careful  examination  showed  it  to  lie  a 
dislocation  backwards.  In  this  instance  the  lind>  eoidd  not  W  rotated 
outwards,  as  the  snbsc^apularis  was  not  torn,  and  eontinue<l  to  offer  re- 
sistance when  tl»e  arm  wjis  m«»vei!  in  this  dire<'tion  ;  he  was  also  suffer- 
in^^  lunch  more  pain  tfian  did  the  other  patients,  owirjg,  as  Sir  iVstW 
tliinks,  to  ju'essnre  iiptin  the  articular  nerves.  In  the  c*ase  of  Mr.  0)1- 
linsoii,  also  mentiontHj  hy  Mr.  Cooper,  a  surgeon,  who  saw  the  patieitt 
inmicdiately  after  the  aecidentj  failed  to  discover  the  true  nature  of  the 
injury;  and  Tro\vbridge*s  patient  hail  sutfereil  a  dislocation  sevenil 
weeks  before  the  natnre  of  the  accident  was  fidly  deternn'mnK 

Prm/noiiiH.' — The  reduction  \vds  always  l)een  sooner  or  later  fK'coni- 
plisbwi,  ex<'e|>t  in  one  instance;  in  this  case  we  have  seen  that  the  arm 
never  recovered  any  a  msiderahl  c  decree  of  useful  ness.  M  r.  Col  I  i  uj^  m\ 
arm,  retlnced  on  the  second  day,  was  restt>red  to  all  of  itti  fumliant 
within  one  month.  Dr.  Parker\s  patient  had  nearly  recovered  the  com- 
plete use  of  her  arm  at  the  en<l  of  four  weeks,  altliough  it  was  not  re- 
duced until  it  had  been  out  fiMirteen  days.  Sedillot  succeeded  in  re«liM>» 
iui^  the  disloe^itiou  in  the  case  of  his  patient,  at  the  end  of  one  year  ami 
tiftcen  days,  Lepelletier,  after  forty -five  days,  Trowbridge^  aftn 
forty  days ;  and  in  this  latter  case  we  are  informed  that  the  arm  was 
restored  to  usefnlness. 

Treatment. — In  the  firet  case  mentioned  by  Sir  Astley  Cooper,  **  tW 
bandages  were  a|>[iliGil  in  the  same  manner  as  if  the  head  of  the  liU" 
merus  had  been  in  the  axilla,  and  tlic  extension  was  made  in  the  sornt 
dircctitm  as  in  that  accident'^  (downwards  and  a  little  «>utwnrds),  In 
k*ss  than  five  minutes  the  boneslipptHl  into  its  socket  with  a  loud  »un\h 
The  second  viise  was  treated  sutx^essihlly  in  the  same  way.  Mr.  Duaa 
also  having  failed  to  rwluce  l)y  pulling  upwards,  tinalK  Itnl  hjr 

jjnlling  at  the  wrist  downwards  and  forwards,  while  an  a  pn>hm 

the  head  <if  the  hone  toward  the  socket;  the  heel  was  not  plaotnl  in  the 
axilla,  which  Mr.  Brausby  Cooper  ihiid^:s  would  have  only  retarded 
the  reduction.     Smith  succeeded  bv  a  similar  manoeuvre.     Mr*  Ke 
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also  failed  to  acK?omplish  ret!  net  ion  while  carrying  the  arm   ui>wanl 
arjd  backwards,  but  wlien  the  patient  had  become  faint,  by  placmg  tlic 
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heel  in  the  axilla  and  pulling  downwards  a  minute  or  two,  the  bone 
was  reduced.  Vidal  (de  Cassis)  recommends  the  same  plan,  namely, 
that  we  shall  pull  in  the  direction  in  which  we  find  the  limb;  Trow- 
bridge employed  the  pulleys  successfully,  the  extension  being  made 
downwards  and  forwards;  while  Dr.  Parker  succeeded  equally  well 
with  his  patient,  by  "pulling  the  arm  outwards,  downwards,  and 
slightly  forwards."  Counter-extension  was  at  the  same  time  made  by 
a  sheet  in  the  axilla,  and  the  head  of  the  humerus  was  pushed  toward 
the  socket  by  the  band.  In  Mr.  Collinson's  case,  the  scapula  was 
supported  by  a  towel,  while  "gradual  extension  of  Uie  linib  was  made 
directly  outwards,  and  then  the  arm  being  moved  sk)wly  forwards, 
the  head  of  the  bone  was  distinctly  heard  to  snap  into  its  socket." 
The  time  occjupied  was  not  more  than  two  or  three  minutes.  Rogers 
succeeded  by  N.  R.  Smith's  method.  Sir  Astley,  however,  seems  to 
give  the  preference  to  the  method  which  succeeded  so  happily  in  the 
casjBof  Mr.G.,while  he  was  still  manipulating  with  a  view  to  determine 
the  character  of  the  accident.  "  I  readily  reduced  the  bone,"  he  re- 
marks, "by  raising  the  hand  and  arm,  and  by  turning  the  hand  back- 
wards behind  the  head."  In  one  other  instance,  having  failed  to  re- 
duce it  by  slight  extension  outwards,  he  raised  the  arm  perpendicularly, 
at  the  same  time  forced  it  backwards  behind  the  patient's  head,  and 
the  reduction  was  promptly  effecte<l.  In  the  case  of  Kretner,  I  first 
attempted  reduction  by  pressure  directly  upon  the  head  of  the  humerus; 
but  failing,  I  proceeded  to  pull  the  arm  w^ith  moderate  force  outwards 
and  downwards,  which  procedure  w^as  attended  with  immediate  success. 
The  patient  was  under  the  influence  of  chloroform. 

After  the  reduction,  a  compress  should  lie  placed  against  the  head 
of  the  bone,  and  underneath  the  spine  of  the  scapula,  and  this  should 
be  secured  in  its  place  by  several  turns  of  a  n)ller.  The  forearm  ought 
also  to  be  placed  in  a  sling,  with  the  elbow  thrown  a  little  back  of  the 
centre  of  the  body,  so  as  to  direct  the  head  of  the  humerus  forwards. 


i  4.  Partial  Dislocations  of  the  Humerus. 

Sir  Astley  Cooper  has  related  in  his  treatise  two  cases  of  supposed 
incomplete  luxation  of  the  head  of  the  humerus  forwards;  and  in  con- 
firmation of  his  views  he  has  added  an  account  lof  the  appearances  pre- 
sented on  dissection  in  the  body  of  a  subject  brought  into  the  rooms  of 
St.  Thomas's  Hospital.  Bransby  Cooper,  in  his  edition  of  the  same 
work,  furnishes  the  report  of  a  similar  case  which  came  under  the  ob- 
servation of  Mr.  Douglass,  of  Glasgow.  Hargrave  and  Dupuy  tren  have 
each  reported  one  example  of  this  species  oiF  dislocation,  in  which  its 
existence  was  said  to  be  confirmed  by  dissection. 

Petit,  Duverney,  Chopart,  Sedillot,  Miller,  Gibson,  Malgaigne,  and 
many  others,  have  admitte<l  its  possibility  ;  Malgaigne,  however,  only 
admits  its  existence  when  the  capsule  remains  entire. 

Without  intending  to  discuss  verj-  much  at  length  the  value  of  these 
opinions,  I  shall  content  myself  with  declaring  that  the  existence  of 
this  or  of  any  other  form  of  partial  luxation  of  the  shoulder-joint,  as  a 
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iiimatic  accident,  biii^  not  up  to  this  moment  been  fairly  e&taUlkliai ; 

tid  that  the  anatomitml  structure  of  the  joint  renders  its  occurrcnoe 
^exceedingly  irapmbable,  if  not  absolutely  impossible. 

The  only  example  mentioned  by  ^ir  iVstley  Coofier^  in  which  a  dis- 
section was  made,  showed  that  tht*  lonj^  Ijead  of  the  b»  * 
ruptured,  and  that  the  capsule  was  torn,  while  the  head  * 
wa>?  Hinting  under  the  coraeoid  pHX-ess.  We  shall  have  no  dirticulty, 
therefore,  in  assigning  it  to  its  projjer  place  as  a  complete  8ubt*oraof.nd 
di.^l<:K'ation*  In  Mr.  Hargraves  case,  also,  the  tendon  of  tlie  bia:pi> 
was  torn;  while  Dupuytren  omits  to  mention  what  was  tht*  actual  fact 
in  relation  to  this  teiidon  in  the  ettse  seen  by  liim,  but  it  is  distinctly 
stated  that  the  head  of  the  bi»ne  rested  upon  the  ribs.  Mr.  Har^niVf 
seeuii?,  therefore,  to  havt-  describwl  a  i-fuse  of  rupture  of  the  lonj^  h(^ 
of  tlie  biceps,  and  it  i^  probable  that  Dupuytren,  who  knew  nothing  of 
the  previous  history  of  the  subject,  has  given  us  a  faithful  account  of  a 
pathulogieal  diskx-ationj  a  result  of  disease,  and  not  of  a  direct  iimur. 
If  the  head  of  the  humerus  is  driven  from  its  socket  by  violencei 

ad  remains  thus  displaeixl,  it  is,  we  a8sume,  a  ci*mpk*te  luxation; 
since  it  is  only  by  having  placed  tlie  semi-diameter  of  the  hcud  of  the 
bone  outside  of  the  margin  of  the  glenoid  fo^sa  that  it  can  l>e  made  for 
one  mon^eut  to  retain  its  abnormal  pasition.  To  accomplish  this  amount 
of  displacement  upwaixls,or  upwards  and  forwards,  or  directly  forwanki 
the  acromion  or  tlie  coraetnd  process  must  be  broken ;  while  Its  <xx7ai^ 
renee  in  any  other  direction  must  involve  at  least  a  most  extnionh*rmnf 
extension,  if  not  an  actual  laeenition,  of  the  capsule.  If  we  atlinit,  wiih 
Malgaigne,  that  occiL^ionally  the  capsule  has  bei2u  found  cafiable  of  such 
extniordinar}^  extension  without  actual  rupture,  we  btill  are  unwillinr 
to  regard  this  as  a  fair  example  of  a  partial  dislocation,  since  the  hem 
of  the  Ixme  no  longer  moves  in  ita  stx^ket*  being  at  no  poin^  J 

contact  with  the  articular  surface  of  the  glenoid  foissa.     It  U>  Iv 

a  complete  dislocation,  according  to  all  the  admitted  definitions  uf  tliifi 
term. 

It  h  quite  probable  that  a  niajority  of  these  accidents  were  examplfs 
of  rupture  or  of  displacement  of  the  tendon  of  the  long  head  of  i\m 
biceps,  the  effect  of  which,  as  Mr*  John  G.  Smith'  and  Mr.  S<xJen*hiive 
shown  by  a  number  f^f  dissections,  is  to  allow  the  head  of  the  humcnis 
to  be  dmwn  upwards  and  forwards  in  its  socket,  until  it  is  arrv^tttl  kif 
the  two  processes,  and  by  the  c^raefHaeromial  ligament.  Srty^  Mn 
ScKlen,  "  To  enal)le  the  bone  to  maintain  its  equilibrium,  it  \h  ncc 
tliat  the  cajjsular  muscles  should  exactly  counterbalance?  each  oIIm 
and  as  there  is  no  nniscle  from  the  ribs  to  the  humerus  to  :> 
the  upfR*r  capsular  muselej^*^  (that  is,  to  draw  the  bead  of  tlh 
downwards),  "  it  is  suggested  that  this  office  is  performed  by  the  s^ 
gular  cours*?  of  the  long  tendon  of  the  biceps,  which,  by  passing  (»^ 
the  head  of  the  bone,  when  the  muscle  is  put  in  action,  tends  to  throw 
the  head  downwards  and  backwards ;  it  follows,  therefore,  thai,  ilw 


'  AmtT.  .Journ.  Med.  Set,,  vol.  jtvj,  p  219,  Mny,  1835,  from  Lond.  Mod.  0«1. 
'  Ibid.,  voK  xxix,  p.  480|  from  Lond.  Mnd.  Gaz.,  Jul^,  1841, 
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Itenflon  being  removed,  the  hearl  of  the  bone  would  rise  upwards  and 
I  forwards." 

The  drawing  (Fig:  272)  represents  the  case  of  disj)la<^'ement  of  the 
tendon  of  the  bit^Ni-ps  seen  by  Mr.  8oden,  and  uf  wliieh  he  had  l»e<'n  per- 
mitted to  make  a  disseeti^jn.^ 

1  Imve  myself  frequently  observed,  and  J  have  before,  when  speak- 
fcing  of  the  prognosis  or  rej^ults  of  disloeationt?,  tilled  attention  to  the 
that  tlie  head  of  the  huinenis 
netimen  remains  for  a  h>ng  time 
after  the  re<bR'tif>n  has  been  etfet^ted 
slightly  Htlvaneetl  in  its  soeket,  so  as 
to  lead  to  a  suspicion   that  it  is  not 
properly  reduced.     Quite  recently  I 
nave  been  eonsulteil  in  the  case  of  a 
lad  about  fourteen  yearn  of  age,  wdio 
had   been  .subjected   to  the  pulleys 
during  four  eonseeutiv^e  hours  to  ae- 
-complish  a  more  complete  red  net  it  m. 
Tlie   same  thing,  also,   has   l>een 
'noticed    t»y    me   oe<iisiona!ly    where 
tlie  ehoulder  had   Ikvu  subjected  to 
^a  violent  wrench,  but  no  actual  dis- 
ition  had  e\^er  oeeurred,    I  n  either 
the  explanation  is  perhaps  the 
amcj  the  long  head  of  the  biceps  lias 
Ibeeu  broken  or  displaced;  or,  wdien  it  follows  a  dislotrnt ion,  some  of  the 
iDiusclts  insertt^l  into  the  greater  tuberosity  liave  been  torn  ih>n\  their 
f  attach  men  t8.     1   mean  to  say  tfiat  in  the«e  circnmatances  we  tnay  tind 
a  sulMcient  and  perluips  the  most  frequent  explanation  ;  y^t  it  is  quite 
probable  that,  in  a  fxinsidemble  luimber  of  casc-s,  the  laceration  of  the 
capsule,  and  the  action  of  the  muscles,  are  alone  concerned  in  the  pro- 
duction of  this  phenomenon.     I  have  seen  one  example  in  the  |3ei*son 
of  Mr.  Craig,  of  Brooklyn,  in  which  the  tendon  of  the  biceps  suddenly 
I  resumed  its  position  after  the  la[>se  of  several  day*^,  and  the  prominence 
of  the  liead  of  the  humerus  at  once  disaj*p(^tred. 

Alfred   Men-er,  of  Syracuse,  N.  Y.,  in  a  very  interesting  paper  on 
this  same  subject,  relates  several  examples  of  forward  displacement 
I  aft^r  injuries  to  the  shunlder- joint,  one  of  which,  as  being  exeee<lingly 
pertinent,  I  shall  take  the  liticrty  of  quoting. 

**  Mrs.  B*,  a  well-devehjpwl  woman,  uf  full  habit,  aged  fifty -six,  eeven 
years  since  was  thrf>wn  from  a  carriage,  dislocating  her  right  shouhler, 
which  w^as  retluced  a  short  time  aller  the  accident,  but  the  shoulder 
was  painiul,  and  tender  to  tbc  touch,  and  almost  useless  for  months 
after.  She  cx)uld  carry  the  arm  forwards  and  backwards,  but  cx>uld 
not  raise  it  from  the  side,  or  carry  the  hand  behind  her,  or  raise  it  to 
her  head^  for  fourteen  moDtbe.     She  has  gradually  gained  better  use  of 


Di5|;jliieem{<tit  of  the  long  heiui  of  the  bkepa. 


^  Pirrie't  System  of  Surg.,  Amer.  ed.,  p,  256^  *ilso,  Sir  Astley  Cooporj  edilnd  Uy 
Bninsby  Cooper,  Amer,  etl.,  p«  303. 
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her  arm,  but  now,  July,  1858,  she  c4innot  raise  her  elbow  from  the 
side  more  than  half-way  to  a  horizontal  position  without  assi»*tance; 
hut  with  assistance,  the  arm  may  he  carried  into  any  positlmi  withoal 
pain  i)V  resistance.  Measurement  shows  no  appreciable  ditference  in 
the  size  or  length  of  the  arm,  or  size  of  the  shoulder;  but  the  point  of 
the  shoulder  is  still  tender  to  the  touch,  is  prominent  in  front,  and  for- 
respniuliti^ly  flattcneil  behind.  The  head  of  the  hueiierus  apfjcars  to 
rest  aj!:aiust  the  outside  of  the  coracoid  process,  but  the  fultjes*  of  habil 
obscures  the  diagnosis,  compared  with  the  other  cases.  Sevenil  dociore, 
at  dilfcrent  tinit\*^,  have  examine<l  the  slioulder :  some  have  t^aid  it  w$B 
not  properly  nHluccfl,  and  advise]  a  suit  for  malpmctice, 

"I  examined  the  shoulder  again  in  NovemlKT  last;  it  pres^enteii  the 
same  general  appearance,  although  the  patient  wa^  much  thinner  in 
flesh  from  recent  sickncj^s.  Some  six  weeks  previous  to  this  exanii&ft- 
tion,  in  a  sudden  and  thoughtless  effort  to  raise  the  arm  aljove  the  hcid| 
the  miiselcs  unexpectedly  obeyed  the  will  ;  since  which  time  sht*  h^ 
had  perfect 'use  of  it,  though  the  deibrmity  still  remains.  She  thir>b» 
she  felt  or  heard  a  snap  when  the  arm  went  up,  but  it  was  fnllnw*^!  !>v 
no  pain,  soreness^  or  swelling/" 

There  can  l>e  no  doubt,  >ve  tliink,  that  in  this  cai?e,  at  leit^t,  mr  <j<- 
formity  and  maiming  were  due  in  a  great  mciisure  to  a  disphwH^mr-ut 
of  the  long  head  of  the  biceps.* 

If  a  displacement  of  the  tendon  necessarily  causes  a  displHcement  t\( 
the  head  of  the  htimerus,  it  might  seem  proper  to  infer  that  a  ruptare 
of  the  tendon  would  do  the  same.  The  only  example  of  rupture  of  the 
tendon  which  lias  come  under  my  observation  d<3^  not  cjoiifinii  ibis 
opinion* 

flamc^s  Wallace,  aet.  46^  a  sailor,  and  a  man  of  remarkable  mu^ietilir 

development,  while  pushing  a  sw^ing  with  his  arms  cxtcnde*!  felt  some- 

thing  snap  in   his  right  arm,  atid   the  arm  at  once  IxMtime  po\ver!«?«5. 

The  sensation  of  snaj>ping  was  at  a  point  about  four  and  a  half  inch© 

ijbelow  the  acromion  process.    The  pain  was  like  that  cans**<l  by  hittinfy 

nerve;  on  the  folio  wing  day  there  was  an  extensive  iN?t^hyrn*.isis  ovi*r 
the  upper  end  of  the  humerus,  and  tlie  belly  of  the  biceps  was  full  iiid 
flabby. 

Wallace  was  examined  by  me  at  Bellevue  in  March,  1875,  alwHit 
eight  months  after  the  injury  was  received.  The  belly  of  the  bicH'iit*  had 
fiJiortened  upon  itsidf,  and  made  a  very  remarkable  prominence  on  the 
front  of  tlie  arm,  but  he  could  not  render  it  firm  by  c^jntnu'tion.  He 
can  flex  the  Ibrearm  slowly  but  not  against  any  considerable  rt**^i?«fancR 
The  head  r>f  the  humerus  is  not  atlvanced  in  the  socket.  I  can  ft*el  the 
tendon  of  the  bice|>s  in  its  groove,  and  infer  that  the  ruptutn-  t4ii 
place  near  its  insertion  into  the  muscle. 


^  Mercer,  Biififnlo  Med.  Jmirn.,  val.  xiv,  p  641,  ApHt,  1869. 
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CHAPTER   VIL 

DISLOCATIONS  OF  THE  HEAD  OF  THE  RADIUS  (HUMERO- 
RADIAL). 

I  HAVE  met  With  twenty-six  examples  of  traumatic  dislocation  of 
the  head  of  the  radius ;  of  which  nineteen  were  dislocated  forwards, 
or  forwards  and  outwards,  and  only  four  backwards:  or,  rejecting 
those  cases  which  were  complicated  with  fracture,  I  have  recorded 
ten  cases  of  simple  forward  luxation,  and  two  of  simple  backward 
luxation.  My  experience,  therefore,  does  not  correspond  with  the 
experience  of  Boyer,  Velpcau,  Vidal  (de  Cassis),  Chelius,  B.  Cooper, 
Guthrie,  Gibson,  and  some  others,  who  declare  that  the  dislocation 
backwards  is  the  more  frequent  of  the  two.  Indeed,  I  ought  to  say 
of  both  of  the  examples  of  backward  luxation  of  the  radius  which 
have  come  under  my  notice,  and  which  I  have  marked  as  simple,  that 
they  were  ancient  luxations,  and  I  am  not  entirely  certain,  therefore, 
that  they  had  not  been  originally  complicated  with  a  fracture,  although 
at  the  time  of  my  examination  they  presented  no  such  evidence.  I 
have  seen  one  congenital  dislocation  of  the  head  of  the  radius  outwards 
and  forwards,  which  I  will  describe  more  particularly  in  the  chapter  on 
congenital  dislocations. 

i  1.  Dislocations  of  the  Head  of  the  Badias  Forwards. 

Causes. — A  fall  upon  the  elbow,  the  blow  being  received  directly 
upon  the  posterior  face  of  the  head  of  the  radius;  a  fall  upon  the  hand 
with  the  forearm  extended  and  pronated ;  extreme  pronation  of  the 
forearm  ;  or,  according  to  Denuc^,  a  blow  upon  the  inside  of  the  elbow, 
which  is  equivalent  to  a  violent  adduction  of  the  forearm. 

In  children,  and  especially  in  those  of  a  strumous  habit,  whose  liga- 
ments are  feeble,  a  subluxation  forwards,  or  even  a  complete  luxation, 
18  occasionally  produced  by  being  lifted  suddenly  from  the  floor  by  the 
hand,  or  by  an  attempt  to  sustain  the  child  when  he  is  about  to  fall,  I 
have  seen  examples  of  this  dislocation  produced  in  this  way.  Batch- 
elder,*  Sylvester,^  Goyrand,'and  many  other  surgeons,  have  mentioned 
similar  cases.  In  the  case  of  Lydia  Merton,  four  years  old,  brought 
to  me  in  May,  1868,  the  dislocation  was  caused  by  holding  on  by  the 
hands  after  having  fallen  from  a  swing. 

Dr.  Krackowizer  related  to  the  New  York  Academy,  in  1856,  a 
case  of  complete  dislocation  forwards,  produced,  as  was  supposed,  in 

*  New  York  Journ.  Med.,  May,  1856,  p.  838. 

■  Amer.  Journ.  Med.  Sci.,  vol.  xxxi,  p.  206,  Jan.  1843. 

•  Ibid.,  vol.  xxxii,  p.  228,  July,  1848. 
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tlie  act  of  turning  the  child  in  delivery.     The  arm  was  ecchymo 
and  the  di.slocutiou  was  very  distinct.^ 

Paihohcfkal  Anatomy, — The  fieiid  of  the  melius  is  carried  forwanls 
upon  the  humerus,  and  generally  a  little  outwards.  In  the  ca^  of 
Lydia  Merton,  already  aieiitioned,  the  head  of  the  radius,  on  the  ninety* 
fourtli  day  after  the  accitlent,  was  nearly  in  the  eentre  of  the  humerus. 
Ttie  anterior  and  external  lateral  ligaments,  with  the  luinular,  are  in 
most  cases  more  or  less  hroken.  Sometimes  the  anterior  and  external 
lateral  are  ahjne  broken,  the  annular  ligament  lx*ing  then  suflicienrly 
stretched  to  allow  of  the  complete  dislocation;  or  the  anterior  and 
annular  havhig  given  way,  the  external  latenil  may  reraahi  int^iet, 

Spnptom, — The  head  of  the  radius  can  in  general  be  distinctly  felt 
in  its  new  situation,  rotating  under  the  finger  when  the  hand  is  pro- 
nated  and  supinated  ;  we  may  sometimes  also  recognize  a  depreasion 
corresponding  to  its  natural  situation,  behind  and  below  the  little  head 
of  the  humerus*     The  external  border  of  the  forearm  is  slightly  short- 


FiQ,  273. 


Fio,  274, 


l/^i 


Heod  of  rfldin*  forwartls.    Anatomtc«J 
reldtiotiB, 


Head  of  ndlus  forwarda.    Extcrtial  ftpi 
of  liiolk. 


ened,  and  the  arm  inclines  unnaturally  outwanls.  The  ti?ndan  of  tfce 
biceps  is  relaxed.  The  forearm  is  generally  pronated,  sometimi:^  it  i« 
in  a  position  midway  between  supination  and  pronation^  but  1  Unve 
never  seen  it  supinatcMl.     I  have  partiouhirly  noticed  this  tact  in  my 


^  Krackowiser^  New  York  Joarn.  Med.,  March,  1857,  p.  26i. 
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report  made  to  the  New  York  State  Medical  Society  in  1855 ;  and 
Denuc6,  who  has  also  examined  these  cases  carefully,  affirms  that  it  is 
seldom  supinated,  notwithstanding  the  general  statements  of  surgeons 
to  the  contrary. 

The  arm  is  usually  a  little  flexed,  and  cannot  be  perfectly  extended 
without  causing  pain.  In  some  cases,  especially  when  the  dislocation 
has  existed  for  a  considemble  length  of  time,  the  arm  is  capable  of 
extreme  and  unnatural  extension.  This  was  the  case  with  Lydia 
Merton.  There  is  usually  preternatural  lateral  motion ;  but,  except  in 
old  cases,  the  forearm  cannot  be  flexed  upon  the  arm  beyond  a  right 
angle. 

Prognosis, — Denuc6  says :  "The  reduction  is  often  impossible;  more 
frequently  still,  difficult  t6  maintain."  In  proof  of  which  he  refers  to 
the  observations  of  Danyau  and  Robert.  In  the  case  of  recent  luxa- 
tion related  by  Robert,  it  was  found  impossible  to  maintain  a  reduc- 
tion which  he  thought  he  had  several  times  accomplished,  and  he 
believed  that  the  difficulty  consisted  in  a  portion  of  the  torn  annular 
ligament  having  become  entangled  between  the  head  of  the  radius  and 
the  condyle  of  the  humerus.* 

Sir  Astley  Cooper  was  unable  to  accomplish  the  reduction  in  two 
recent  cases;  and  of  the  six  cases  which  came  under  his  immediate  ob- 
servation, only  two  were  ever  reduced.  In  Bransby  Cooper's  edition 
of  Sir  Astley's  work,  other  similar  examples  of  non-reduction  are 
related. 

Malgaigne  says  that  in  a  collection  of  twenty-five  cases  which  he 
has  made,  the  accident  was  unrecognized  or  neglected  in  six,  and  in- 
effectual efforts  at  reduction  had  been  made  in  eleven ;  so  that  only 
eight  of  the  whole  number  were  reduced. 

I  have  myself  met  with  six  of  these  simple  dislocations  which  were 
not  reduced,  three  of  which,  however,  had  not  been  recognized,  and  no 
attempts  at  reduction  had  ever  been  made;  one  had  been  treated  by  an 
empiric,  Sweet,  a  "natural  bone-setter,"  but  without  success;  one  had 
been  reduced,  but  it  had  become  relnxated,  and  in  the  remaining  ex- 
ample I  was  myself  unable  to  reduce  the  dislocation  on  the  seventh  day. 

The  following  are  brief  notes  of  four  of  these  cases : 

A  young  man,  aet.  23,  presented  himself  at  my  office,  to  whom  the 
accident  had  occurred  about  one  year  before.  The  surgeon  who  was 
first  called  did  not  recognize  the  dislocation,  and  no  attempt  had  ever 
been  made  to  replace  the  bones.  The  forearm  was  forcibly  pronated 
and  could  not  be  supinated,  but  he  could  extend  it  completely,  and  flex 
it  somewhat  beyond  a  right  angle.  It  was  strong,  and  nearly  as  useful 
as  before. 

H.  H.  B.,  8Bt.  6 ;  dislocation  produced  by  a  fall  upon  the  elbow. 
The  surgeon  who  was  called  did  not  detect  the  nature  of  the  injury. 
Eighteen  years  after,  I  found  the  head  of  the  radius  lying  in  front  of 
the  old  socket,  having  formed  a  new  socket,  in  which  it  moved  freely. 
From  the  elbow  to  the  hand  the  arm  inclined  outwards,  or  to  the 
radial  side;  pronation  and  supination  were  perfect.     He  could  flex  the 

1  M^moire  sur  les  Luxations  du  Coude,  par  Paul  Denucd.     Paris,  1S54. 
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arm  to  ao  aotite  angle^  hut  not  so  completely  as  the  other.     Thct  iirm 
was  as  stroiifi;  as  tlie  other,  but  it  was  frefiuently  hurt  bv  lifting, 

Ira  EI  Irish,  ii>t.  12.  "Sweot'*  was  at  first  employetl,  Juit  fiiile<i  to 
reduce  it.  Thirty-nine  years  alter,  when  Mr.  Irisli  wa&  fifty -otie  ye:ir^ 
old,  I  examined  tlie  arm.  He  eould  not  flex  the  forearm  upon  tlie  arm 
beyond  a  right  angle;  and  when  the  attempt  was  made,  the  radiu 
struck  against  the  linmerus.  Complete  supination  was  inip(»ftib* 
The  arm  was  as  strons;  us  the  otlier,  except  in  raisino^  a  weight  at 
his  head.     Occiisionally  he  was  annoy ihI  %vith  slight  fmins  in  this  limb, 

Urias  Lett,  a  colore^l  barlier  tjf  BufTalo,  agetl  fortyHMght  years,  was 
throwji  from  a  ciirnagL%  pr< Mincing  disl^jcation  of  the  right  radius,  and 
severely  bruising  the  elbow-joint.  He  drove  a  couple  of  spirited  hor^oi 
seveml  miles  after  the  accident,  aiul  did  not  see  Dn  K.,  a  highly  ae- 
eemplished  young  surgeon,  until  six  hours  had  elapsed.  The  cIIkiw 
was  then  much  swollen,  and  exquisitely  tender,  and  Lett  would  not 
permit  uiucli  if  any  examination,  to  enable  Dr.  K.  to  determine  Uh 
condition.  The  Doctor  ap|>lieil  simple  dres:«ings,  and  the  next  ihiy  re- 
quested me  to  see  him.  Tlie  whole  arm  was  then  swollen  and  tender, 
and  very  little  examination  was  admissible.  The  dressing*  were, 
therefore,  not  completely  removedj  but  only  laid  open  sufficiently  to 
enable  us  to  see  the  joint.  We  suspected  a  forward  lu.xation  of  the 
head  of  the  radius,  but  could  not  positively  determine  the  p^jint — ^ibe 
patient  not  }K'rmitting  any  kind  or  degree  of  manipulation*  We  de- 
cided, therefore,  to  wait  a  few  days  until  the  lu  flam  mat  ion  had 
what  abated,  and  tlieuj  if  the  ex istem-e  of  a  dislocation  was  ascTert.k.^.,  ,, 
to  attempt  its  reduction.  On  the  seventh  day  the  swelling  had  mctts- 
umbly  subsided,  and  the  diagnosis  became  satisfactory.  We  inuru**li- 
ately  placed  him  under  the  complete  inflncnc<M>f  chloroform,  and  miulc 
long-continued  and  violent  cftbrts  at  reduction,  but  without  siicihi'ss'. 
~  evere  iuflammation  again  ibllowed  these  eflbrti^,  and  I^ett  won  hi  never 
:>nsent  to  another  trial.  After  four  years,  I  find  the  l>one  still  out 
le  can  flex  the  forearm  upon  the  arm  almost  as  far  as  he  can  the  op- 
posite lind);  he  can  carry  it  nearly  to  his  Tuouth,  the  head  of  tlie 
radius  sliding  ofl*  u}>on  the  outer  face  of  the  humerus,  and  not  resting 
plumply  against  it ;  indeed^  the  radius  seems  to  have  l>et*n  gradually 
pushed  outwanls  as  well  as  forwards.  The  hand  is  forcibly  pronateii, 
and  cannc*t  be  supinatc^h  The  attempt  t^)  supine  produces  a  click  in 
the  neighborhood  of  tlie  head  of  the  mdius^  as  if  it  struck  ag;iinst  a 
bone.  The  arm  is  as  strong  as  the  otiicr,  and  not  wastc?d.  He  ha» 
constantly  pursued  his  occupation  as  a  barber,  after  only  a  few  week*' 
confinement. 

If  the  dislocation  is  aetiompanfed  with  a  fracture  of  the  ulna,  ttote^ 
the  fracture  is  transverse  or  incomplete,  reduction  is  not  gtMicmlly  m*- 
complisheth  AVhen  speaking  of  fractui^es  oi  the  shaft  of  iht*  ulmi^r 
have  related  several  examples  illustrative  of  this  remark.  Norris  F  ' 
made  the  same  ol>servation.^  I  have,  however,  three  time»  mH  wid 
this  accident  thus  complieated  in  children,  in  the  treatment  of  whieb  i 
Djueh  better  result  haB  been  obtained.     In  tlie  first  example,]!  bd  aged 
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Dine  years  bad  broken  the  ulna  in  its  upper  third  and  dislocated  the 
radius  forwards.  Dr.  White,  of  Buflalo,  and  myself  were  in  imme- 
diate attendance.  Both  the  fracture  and  dislocation  were  easily  re- 
duced, and  in  a  few  weeks  the  limb  was  sound  and  perfect,  except  that 
a  slight  fulness  remained  in  front  of  the  head  of  the  radius,  and  this 
continued  for  several  years.  In  the  second  example,  a  lad,  of  the  same 
age  as  the  other,  was  treated  by  Dr.  Austin  Flint  and  myself.  We 
reduced  both  the  fracture  and  the  dislocation  by  extending  the  arm 
from  the  wrist,  while  at  the  same  moment  pressure  was  made  upon  the 
head  of  the  radius  from  before  backwards.  A  right-angled  splint  was 
applied  and  continued  during  a  period  of  four  weeks,  being  removed 
daily  for  the  purpose  of  giving  to  the  joint  gentle,  passive  motion,  etc. 
After  this  the  arm  was  permitted  to  straighten  gradually,  and  at  the 
end  of  a  month  more  the  joint  was  moving  freely,  and  with  no  degree 
of  displacement  at  the  point  of  fracture  or  dislocation. 

It  is  quite  probable  that  in  each  of  the  above  cases  the  separation 
was  not  complete,  although  crepitus  was  distinct,  and  the  displacement 
of  the  broken  ends  was  very  marked.  In  the  following  case  the  frac- 
ture was  certainly  incomplete : 

Elizabeth  Carmody,  «t.  4,  was  brought  to  me,  August  6,  1851,  with 
a  fracture  of  the  ulna,  two  inches  below  its  upper  end,  the  fragments 
being  inclined  backwards,  while  the  radius  was  dislocated  forwards. 
Both  bones  were  easily  replaced,  and  the  functions  of  the  arm  were 
soon  completely  restored.* 

Where  the  restoration  has  been  promptly  effecte^l  and  maintained 
steadily,  the  motions  of  the  joint  are  soon  restored ;  but  in  one  case 
the  head  of  the  radius  has  been  found  to  play  very  freely  and  loosely 
after  the  lapse  of  two  years,  and  in  others  it  has  remained  slightly 
prominent  in  front,  as  if  it  was  a  little  in  advance  of  its  socket. 

Ireatmaii, — Extension  and  counter-extension  should  be  made  in  the 
direction  in  which  we  already  find  the  limb,  namely,  with  the  forearm 
slightly  bent  upon  the  arm,  while  at  the  same  moment  the  surgeon 
should  seize  the  elbow  with  his  hands,  and  press  the  head  of  the  radius 
back  with  his  two  thumbs. 

Other  methods  will  often  succeed  ;  but  by  this  we  relax  the  biceps, 
and  put  the  parts  in  the  best  position  to  accomplish  the  reduction  easily 
and  promptly.  Sir  Astley  directed  to  supine  the  forearm  while  the 
extension  was  being  made  from  tlnj  hand,  but  Denuc6  prefers  that  the 
forearm  should  be  in  a  position  of  pronation. 

After  the  reduction  is  effected  it  is  never  safe  to  straighten  the  arm 
completely  at  once,  nor  indeed  for  some  weeks;  not  until  the  ligaments 
have  been  sufficiently  restore<l  to  resist  the  action  of  the  biceps.  The 
arm  must  therefore  be  flexed  and  placed  in  a  sling,  or,  if  the  radius  is 
disposed  to  become  reluxated,  a  right-angled  splint  ought  to  be  placed 
upon  the  back  of  the  arm  and  forearm,  and,  by  the  aid  of  a  compress 
and  roller,  an  attempt  should  be  made  to  retain  it  in  place. 

Kor  will  it  be  found  safe  at  any  period  to  compel  the  arm  by  force 

*  This  case  was  erroneously  reported  to  the  New  York  State  Medical  Society  as 
an  example  of  fracture  of  the  radius,  with  dislocation. 
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to  resume  the  stfaiglit  position,  since  this  bone,  when  it  has  onw  hwn 
duilocated,  wiU  for  a  long  time  l>e  liable  to  luxation. 

A  boy,  agecl  about  fonr  years,  was  presented  at  ray  clinie  by  his 
father,  liaving  a  forward  dislocation  of  the  hejid  of  the  m<Jius.  Tht' 
dislocation  lind  existed  several  nioiitlis*  The  father*s  pur|34>i*e  in  bring- 
ing the  child  was  to  ascertain  whetlier  he  could  not  claim  dama^'e^^i  for 
malpractice.  The  aeeount  which  he  gave  wn^  as  follows:  The  i<urgeon 
called  it  a  disloc^ation  forwards,  and  pretended  to  recluce  it.  A  right* 
angled  splint  was  applied  with  a  roller.  At  the  end  of  three  weeks 
the  father  removtxl  the  splint,  but  did  not  discover  anything  out  of 
place.  Findinj::,  however,  that  the  elbow  was  stiff,  he  took  measunes 
to  straighten  it  turcil>ly*  In  a  few  days  he  discovered  the  hcud  of  the 
bone  out  of  place,  and  so  it  luus  remained  ever  since. 

I  explaiuetl  to  him  that  tlicre  was  much  reason  to  suppose  that  the 
surgeon  had  proj>erly  reduced  the  dishK-ation,  and  that  he  had  him:?elf 
reproduced  the  aecidentj  l)y  straightening  the  arm,  through  tlie  action 
of  the  biceps  upon  the  upj)er  end  of  the  radius.  The  father  tlec^lineil 
any  further  surgical  intcrterence,  and  no  prosecution  has  followed. 

Tlic  late  Dr.  Batclieldcr,  of  this  city,  in  a  very  excellent  |xii*er  on 
dislocatluns  of  the  head  of  the  radius,  has  described  a  melho*!  of  reduc- 
tion suggestt^d  to  him  first  hy  Dr.  Gmxlhue,  of  (.'hester,  Vermont,  and 
whicli  he  had  himself  fount!  more  successful  than  any  other  method j 
indeed,  he  says  it  never  fails,  yet  he  does  not  inform  ti?  in  preciKely 
how  many  cases  he  had  niiule  the  triaK  The  plan  suggested  by  Dr. 
Goodhue  consists  L'sscntially  in  first  nuiking  extension  fnini  the  hand, 
and  pressing  at  the  same  time  downwards  and  backwards  upon  the 
head  of  the  radius  until  it  has  des<'ende<l  to  a  level  with  the  arlicnlnting 
surface  of  the  humerus.  As  soon  as  this  is  accomplished,  tlu*  forejirm 
is  to  be  suddenly  flexed  upon  tfie  arm  in  such  a  direction  as  that  the 
hand  shall  pass  outside  of  the  shoulder;  at  the  same  moment,  uls<:»,  the 
pi^essure  must  be  contiuued  vigorously  upon  the  head  of  the  radiua*^ 


I  2.  BifilocatioQ  of  the  Head  of  the  Radius  Backwards. 

Denuc6  has  collected  fourteen  examples  of  this  luxation  ;  but  Mal- 
.itgaigue,  who  rejects  a  portion  of  the  cases,  and  adds  one  or  two  mure, 
admits  only  twelve.  In  adilition  to  those  mentioned  by  ihi*s*e  twi« 
writers,  I  have  found  iwxu'ded,  or  inciderrtally  noticed,  one  by  Mav," 
one  by  Bransby  Ctmper;'  one  by  Lawrence,*  one  by  Listoti,*  two 
Cascj®  two  hy  Gibson/  one  by  Parker,^  tljR'e  by  Markoe,*  and  to  tb0 


*  Goodhue,  New  York  Joiirn.  i^f  Med.»  Mny,  1856,  p.  883. 

*  Mwy,  81  r  AstU'j  Voopar  on  Biilociition*,  etc  ,  by  B.  Cooper,  op.  ciU,  p^  403. 

*  B,  Coop<»r»  ibid.,  p.  404.  *  Liiwreuce,  Pirrie's  System  of  Surgerjr,  fi.  2S9* 

*  Listori,  PrHotiVal  Surgery,  p.  88. 

■  Ciiiie,  Arner.  Journ.  of  31t?d.  Sei.»  vol.  vi,  p,  254,  from  lUh  No,  of  PrtirincUl 
Med.  GtiXPtte. 
'  GibMin,  IiiHtltutes  and  Practice  of  Surgery »  6th  ed*t  vol.  l,  p»  879» 

*  P«rk«?r,  N*  w  Vnrk  Journ.  of  Med.,  March,  1862,  p.  188. 
>  Mnrkue,  ibid.,  Muy,  1865,  p.  882. 
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my  own  observations  have  added  four  more^  in  all  twenty-eight  sup- 
posed examples. 

Of  the  examples  brought  under  my  own  notice  I  have  already  in 
the  preceding  section  affirmed  that  two  of  them  were, accompanied 
with  fracture,  and  I  am  not  entirely  certain  but  that  they  all  were. 
MarkoC;  of  New  York,  whom  we  have  mentioned  as  having  reported 
three  cases,  found  in  each  case  a  fracture  of  the  internal  condyle  of  the 
humerus,  and,  after  an  examination  of  a  number  of  the  reported  ex- 
amples, he  does  not  find  any  evidence  that  this  dislocation  ever  occurs 
as  a  simple  uncomplicated  accident.  I  am  unable  to  complete  the 
critical  analysts  which  Dr.  Markoe  has  undertaken ;  yet  I  confess  that, 
80  far  as  I  have  been  able  to  do  so,  the  testimony  strongly  confirms  his 
conclusion.  While  I  am  prepared  to  admit  the  possibility  of  the  lux- 
ation without  either  a  fracture  of  the  lower  end  of  the  humerus  or  of 
the  ulna,  I  have  found  no  written  account  of  any  case,  nor  have  I  seen 
an  example,  which  was  absolutely  conclusive. 

The  example  reported  by  Parker  as  having  occurred  in  the  practice 
of  N.  K.  Freeman,  of  this  ^ity,  is  one  of  the  few  which  seems  to  admit 
of  but  very  little  doubt. 

In  July,  1850,  Dr.  Freeman  was  called  to  see  a  gentleman,  aet.  37, 
who  was  seriously  injured  by  jumping  from  the  railroad  cars  while 
they  were  in  motion,  and  found  a  backward  luxation  of  the  head  of 
the  radius  of  the  right  arm.  "The  symptoms,"  says  Dr.  Freeman, 
**  were  marked ;  the  hand  and  forearm  were  prone,  and  the  attempt  to 
place  them  in  the  supine  position  cause<l  great  pain ;  while  the  head  of 
the  radius  formed  a  considerable  projection  posterior  to  the  external 
condyle  of  the  humerus,  where  the  cavity  on  its  extremity  could  be 
distinctly  felt.  Assisted  by  Dr.  Walsh,  of  Fordham,  who  firmly 
erasped  the  humerus,  I  was  enabled  to  reduce  it  by  extending  the 
forearm  and  flexing  it  upon  the  arm,  at  the  same  time  pronating  the 
hand,  and  pressing  forwards  the  head  of  the  radius  with  my  thumb. 
After  the  reduction  was  effected,  I  requested  Dr.  Walsh  to  examine  it ; 
when,  upon  slight  extension  being  made  upon  the  forearm,  with  supi- 
nation of  the  hand,  the  l>one  was  again  dislocated.  I  immediately  re- 
duced it  in  the  same  manner  as  before,  and  directed  the  patient  to  keep 
the  forearm  flexed  and  the  hand  prone,  and,  laying  it  upon  a  pillow, 
apply  cold  water.  He  complainea  of  severe  pain  tor  two  days,  which 
gradually  subsided,  and  on  the  fourth  day  he  was  able  to  move  and 
extend  the  forearm." 

Caiises. — A  direct  blow  upon  the  front  and  upper  part  of  the  radius ; 
a  &11  u{)on  the  elbow,  or  upon  the  hand ;  a  violent  effort  to  supinate 
the  forearm  while  it  is  grasped  and  held  firmly  in  a  state  of  pronation ; 
probably,  also,  sometimes  it  is  occasioned  by  a  twisting  of  the  arm  in 
machinery,  etc. 

Pathological  Anatomy. — In  the  only  example  of  which  a  dissection 
has  been  made,  reported  by  Sir  Astley  Cooper,  "  the  coronary  ligament 
was  found  to  be  torn  through  at  its  forepart,  and  the  oblique  had  given 
way.  The  capsular  ligament  was  partially  torn,  and  the  head  would 
have  receded  much  more,  had  it  not  been  supported  by  the  fascia  which 
extends  over  the  muscles  of  the  forearm.^^    The  head  of  the  radius 
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was  thrown  behinri  the  external  condyle  of  the  haraem^,  awl  rnthcr  to 

the  outer  side.     This  was  an  aorient  luxation  found  in  the  iii?^«*v"tin^- 

room  of  St.  Thomas- s  Hospital,  and   the  accompanying  drawing  u 

copied  from  tlie  sketch  made  at  the  time* 

If  the  luxation  is  not  complete,  as  occasionally  happens  with  ctiil- 

dreji,  the  annular  ligament  may  not  be  torn. 

Spnjdomif. — The  head  of  the  bone  Is  feU  rotating  behind  the  outer 

condyle,  and  a  depres^^iou  exists  corresjwjudi ng  to  it*^  original  |KJj^ition* 
The  forearm  is  slightly  flexed  and   prone;  and 
fk>,275.  the  whole  arm   is  deflected   outwards   from  the 

elbow  downwards:  flexion  and  exte!Jiiion  are  diffi- 
cult»  while  supination  is  impo&sible. 

lWaftnent,—Moifit  surgeons  have  agreed  that 
while  extension  and  counter-ex  ten*;  ion  are  being 
made,  the  forearm  should  be  forcibly  supinatetl. 
At  the  same  time,  also,  the  head  of  ttie  raditis 
must  hi*  strongly  pushed  forwards.  Martin  nf^'- 
ommends  to  extend  forcibly,  and  then  sttdileuly 
flex  the  arm,  in  a  manner  very  similar  tu  the  plan 
recommended  by  Batchelder  in  dislcK'ations  for- 
wards. In  Dr.  Freeman's  case,  just  c)uote<ly  tlie 
reduction  was  effected  while  the  forearm  was  pro- 
nated,  and  supination  seemed  to  throw  it  again 
out  of  pla<*e, 

Acf*ording  to  Markoe,  where  the  accident  b 
complirated  with  a  fracture  of  the  inner  (**)ndyl% 
when  the  reduction  is  accompli.sh«Hi  th»*  f**^* 
should  be  placed  in  a  position  about  ten  «1 

DWoeation  nf  the.  i»e*id  of    less  than  a  right  angle,  and  supportctl  by  n  spinti 

the  rsidtui  Wckwarda.         with  baudagCS,  etC. 

If  the  dtslm-ation  h  simple,  however,  I  can  ^ee 
DO  ohjections  to  its  being  nearly  or  quite  extencied,  since  in  lhi*K  dislo- 
cation the  action  of  the  biceps  would  only  tend  to  retain  the  bead  of 

the  radius  in  place. 


i  3.  Dislocation  of  the  Head  of  the  Radius  Outwards 

Denuee  has  colliM'tcil  four  examjdes  of  this  accident,  unatMMifTi[Kinied 
with  a  fracture,  and  he  proceeds  to  speak  of  it  as  a  distinct  form  of 
dislocation.  In  two  of  the  examples,  however,  mentioned  by  him,  il 
w^as  consecutive  u|M.>n  a  forward  luxation,  and  I  liavc  several  tiraei 
seen  the  head  of  the  radius  very  much  inclined  outwards  in  what  are 
properly  termed  forward  dislocations^  For  these  reason.^  it  is  not  vcfy 
phiin  to  mc  that  we  ought  to  consider  this  as  a  distinct  ff»nn  of  pn- 
mary  dislueation,  but  rather  as  a  consecutive  luxation,  or  at  leit^  tf 
oidy  a  mfMJifieation  of  the  forwartl  or  backward  luxation,  Ind^--'  ^ 
think  the  radius  never  will  be  found  thrown  directly  outwan 
always  in  a  diret^tiim  inclining  forwards  or  backwards. 

Parker,  of  this  city,  mentions  a  case  which  came  under  his  ooiice, 
in  a  chiki  four  years  old,  wbo^  six  weeks  before,  had  fallen  tluwn  stmf^ 
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"  backwardly,  with  the  right  arm  twisted  behind  the  back,  in  such  a 
position  that  the  whole  weight  of  her  body  came  upon  her  arm."  No 
attempt  was  ever  made  to  reduce  the  bone,  and  the  head  of  the  radius 
continued  to  project  externally.  By  pressure  it  was  easily  reduced, 
but  became  immediately  displaced  when  the  forearm  was  either  flexed 
or  extended.  The  motions  of  the  joint  were  completely  restored.  Dr, 
Parker  recommended  no  treatment.^ 


CHAPTER  yilL 

DISLOCATIONS  OF  THE  UPPER  END  OF  THE  ULNA  (HUMERO- 

ULNAR). 

Dislocation  Backwards. 

This  accident,  the  existence  of  which,  as  a  simple  luxation,  is  placed 
beyond  doubt,  has  nevertheless  been  describeil  so  variously,  and  often 
indefinitely,  that  it  is  impossible  to  declare  its  history,  except  in  a  few 
points,  with  any  degree  of  accuracy.  No  doubt  many  of  the  cases 
which  have  been  rei)orted  were  examples  only  of  a  subluxation  of  both 
radius  and  ulna  backwards.  In  other  cases,  the  radius  or  the  external 
condyle  of  the  humerus  being  broken,  the  ulna  has  been  actually  dis- 
placed, not  only  backwards,  but  upwards ;  indeed,  it  is  very  certain 
that  without  either  a  luxation  of  the  radius,  or  a  fracture  with  displace- 
ment of  the  external  condyle  of  the  humerus,  or  a  fracture  or  bending 
of  the  radius,  an  upward  displacement  of  the  ulna,  to  the  degree  repre- 
sented by  the  reporters  of  these  cases,  could  never  have  occurred.  The 
example  mentioned  by  Sir  Astley  Cooper,  and  of  which  a  dissection 
was  made,  is  plainly  a  case  of  subluxation  of  both  bones ;  or  if  the  lux- 
ation of  the  ulna  may  be  regarded  as  having  been  complete,  the  head 
of  the  radius  was  also  displaced  more  or  less  upwards  from  its  original 
socket,  a  new  socket.  Sir  Astley  himself  informs  us,  having  been  formed 
for  its  reception,  upon  the  external  condyle.  But  this  is  the  only  ex- 
ample, the  actual  condition  of  which  has  been  proven  by  an  autopsy. 

Nevertheless,  it  seems  probable  that  a  simple  luxation  or  subluxar^ 
tion  of  the  ulna  backwards  may  occur  without  either  of  the  above-- 
mentioned  complications,  and  that,  to  the  extent  of  a  few  lines,  it  may 
be  made  to  pass  upwards  upon  the  back  of  the  humerus,  by  the  falling 
of  the  forearm  to  the  ulnar  side ;  in  which  case  the  character  of  the 
accident  would  probably  be  recognized  by  the  projection  of  the  olec- 
ranon process,  while  the  head  of  the  radius  might  be  felt  moving  in 
its  socket ;  by  the  partial  flexion  and  complete  pronation  of  the  forearm, 
and  by  the  general  immobility  of  the  joint.     In  a  case  reported  by  Dr. 


*  Parker,  New  York  Journ.  Med.,  March,  1862,  p.  189. 
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Waterman,  caused  by  a  fall  on  the  hand,  the  arm  was  at  a  right  angle, 
and  proiKited.^ 

Its  reduction  ought  to  be  accomplished  easily ^  one  would  thi^^ ,  ^►^ 
the  same  measures  whieh  have  been  found  successful   in  re<l 
dislocation  of  both  bones  backwards;  but  in  Waterman's  ca*c  um 


DlftlocatloD  of  the  upper  end  of  iJie  ula*  btckwmtdt^ 

method  failed,  and  the  reduction  was  promptly  effected  by  bending 
the  forearm  forcibly  back. 

Pirrie  says  that  in  a  ease  occurring  in  the  practice  of  Mr.  Gosset,  la 
which  the  coronoid  process  rested  on  the  internal  condyle,  and  the  pain 
on  bending  the  arm  was  insuppurtable,  owing,  it  wm  suppi^e*!  to  the 
pre^urc  of  the  coronoid  prfK'ei«s  agaiti&t  the  ulnar  nerve,  **  reduHimi 
was  accomplishcil  by  exten.sion  and  counter-exteui^ion  applied  by  two 
persons  pulling  in  opposite  directions,  and  by  the  pressure  of  tlie  ol«^ 
ranou  process  downwards  and  outwanls,  while  the  forearm  wajs  su*l- 
denly  flexed."^ 


CHAPTER  IX. 

DISLOCATIONS  OF  TBE  RADIUS  AND  ULNA  (FORKAHM  AT 
THE  ELBOW-JUINT). 

Thf;  radius  and  ulna  may  Ix- dislocated  at  the  elbow-j 
wanls;  laterally,  tl»at  is,  either  inwards  or  outwards;  and  tin 

i  1.  Bislooations  of  the  Eadins  and  Ulna  Backwards. 

Cauji€9.—In  sixty  cases  oliserve<l  and  recorded  by  me,  the  a  ventre 
age  is  about  twenty  years;  the  youngest  being  four  years  old,  an<l  the 
oldest  fifty -three.  Twenty-three  of  this  number  occurred  in  cbildr^ 
under  fourteen  yeai>^  of  a^e. 

Genenilly  the  dislocation  h;is  lieen  produced  by  a  fall  upon  the  iialm 
of  the  hand,  as  when  in  running  a  person  has  fallen  forwards  with  thit 
forearm  extended  in  front  of  the  body,  or  he  may  have  fallen  froixia 


*  Boston  Mf^d,  nnd  Surg.  Juurn.,  yoL  iv,  new  fteri<M. 

•  Qosseit  Pirrie'*  f^ufg  .  Amer.  ed.,  p.  2^9. 
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height;  once  I  have  known  it  produced  by  a  blow  received  upon  the 
back  and  lower  part  of  the  humerus ;  and  in  several  instances  the 

Satients  have  declared  that  they  had  fallen  upon  the  elbow ;  it  is  pro- 
uced,  occasionally,  by  twisting  the  forearm  violently,  as  when  the 
limb  has  been  caught  and  wrenched  about  by  machinery,  by  a  blow 
upon  the  front  and  upper  part  of  the  forearm,  and  by  forced  flexion. 

Pathology, — The  radius  and  ulna  are  not  only  carried  backwards 
behind  the  articulating  surface  of  the  humerus,  but  they  are  also, 
through  the  action  of  the   triceps,  almost 
always  drawn  more  or  less  upwards,  so  that  fio.  277. 

often  the  coronoid  process  of  the  ulna  rests 
in  the  olecranon  fossa.  In  some  cases  it  has 
been  known  to  mount  even  higher,  while  in 
others  it  is  arrested  short  of  this  point.  The 
radius  still  retaining  its  relative  position  to 
the  ulna,  lies  upon  the  back  of  the  humerus, 
or  rather  upon  the  posterior  margin  of  its 
articulating  surface. 

The  anterior  and  two  lateral  ligaments 
are  generally  more  or  less  completely  torn 
asunder;  but  the  posterior  ligament  and  the 
annular  do  not  usually  suffer  disruption. 

The  biceps  muscle  is  drawn  over  the  lower 
articulating  surface  of  the  humerus,  but  is  in 
a  condition  of  only  moderate  tension,  while        Dislocation  of  the  radius  and 
the  brachialis  anticus  is  forcibly  stretched,  uina  backwards. 

or  even  torn. 

The  median  nerve  is  also  pressed  upon  in  front  by  the  humerus,  and 
the  ulnar  is  occasionally  painfully  stretched  over  the  projecting  ex- 
tremity of  the  ulna  from  behind. 

Syniptmna. — Sir  Astley  Cooj)er  does  not  mention  particularly  the 
position  of  the  arm  as  to  flexion  or  extension,  except  to  say  that  "  the 
flexion  of  the  joint  is  in  a  great  degree  lost;"  nor,  in  his  original  work, 
published  in  London  in  1823,  is  there  any  illustration  accompanying 
the  text  to  indicate  in  what  position  he  had  usually  seen  the  limb;  but 
in  the  later  editions,  edited  by  Mr.  Bransby  Cooper,  is  found  a  drawing 
which  represents  the  forearm  at  a  right  angle  with  the  arm.  It  is  very 
certain  that  Sir  Astley  never  sanctioned  this  error  by  anything  which 
he  had  written  or  communicated  to  others.  It  is  very  certain,  I  say, 
because  the  fact  that  it  seldom,  if  ever,  occupies  this  position,  could 
not  have  escaped  the  notice  of  one  whose  experience  was  so  large,  and 
whose  habits  of  observation  were  generally  so  accurate.  The  truth  is 
that  it  is  almost  constantly  found  only  slightly  flexed,  or  forming  an 
angle  in  front  of  about  120°. 

This  fact  is  especially  noticed  in  my  records  twenty-six  times,  and 
if  it  had  ever  been  found  in  any  other  position,  it  would  certainly  have 
been  stated.  Once,  where  the  dislocation  was  accompanied  with  a 
fracture  of  the  outer  condyle  of  the  humerus,  the  arm  was  at  first 
straight,  a  position  in  which  it  is  said  to  be  found  occasionally  with 
children ;  and  in  the  case  of  a  patient  admitted  to  Bellevue  Hos^ital^ 
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on  the  14th  of  December,  1864,  the  di^loeation  having  existed  thirty- 
one  days,  but  unaccompanied  with  a  fracture,  I  found  the  arm  «^tmight, 
and  there  existed  also  a  preternatural  lateral  mobility  of  the  elbow- 
joint;  but  never,  in  any  ease  of  a  recent  dislocation,  and  but  unct  in 
an  old  disl^K'ation,  have  I  found  it  flexed  to  a  right  angle;  yet  I  will 
not  deny  that  such  unusual  phenomena  are  possible  in  reoent  digl<»m- 
tious;  jndeG<l^  it  is  certain  that  they  have  oecasionuUy  been  prt^5<rnt«'d» 
but  they  miist  be  regarded  as  only  exceptional,  and  as  by  nu  niauw 
diagnostic  of  this  ucc'ident. 

Sir  Astley  Cooper  and  Miller  declare  that  in  thi8  dislooation  llie 
forearm  is  usnally  supinated;  Pirrie  says  "the  liand  i^  lietwe^'u  prrnia* 
tion  and  su|>ination,  but  more  inclined  to  the  latter.**     De>  ks 

it  is  sonietitne^  iu  supination  and  sometimes  in  pronation;   1m  ►a- 

eludes  that  it  will  txxuijiy  tluit  position,  whatever  it  may  be,  in  wbicb 
the  force  of  the  blow  hiis  thrown  it;  while  by  most  surjj^ical  writers  no 
allusion  is  made  to  the  position  of  the  forearm  in  reference  to  pi*onatioii 
or  supination.  For  myself,  I  can  only  say  that  I  have  found  tlie  fore- 
arin  and  h:iud  almost  constantly  in  a  position  of  moderate  but  positin* 
pronation,  and  I  am  compelled  to  regju*d  it^  tht^reftirc,  as  one  of  th*^ 
usual  sign.s  of  a  tnickward  dislocation  of  these  bones. 

The  limb  can  be  neither  flexed  nor  extended  without  force,  and  mail 
motion  is  almost  always  accompanied  with  pain.  It  is,  however,  poe*- 
sible  iu  most  cases  to  give  to  the  arm  a  slight  lateml  motion,  such  as 
docs  not  belong  to  it  in  its  natural  condition, 

Li  front,  and  deep  in  the  fold  of  the  elbow,  is  felt  the  lower  end  of 
the  humerus,  forming  a  hard^ broad,  and  .somewhat  irregular  projet^iao^ 
over  which  the  integuments  and  muscles  are  swollen,  and  tender  ta 
pressure.  Behind,  the  head  of  the  radius  may  be  felt,  wdien  not  mucb 
tumeiaction  exists,  rotating  or  moving  under  tlie  linger  when  the  foir- 
arm  is  supinat<Al  and  pmnatcd  ;  while  the  olecranon  prinn'Sis  pn^ivte 
strongly  backvsanls  and  upwards.  If  i»ow  we  flex  the  arm  slightly, 
thib  prtpjection  of  the  olecnuion  process  will  be  sensibly  iiRTe;ised  ;  hut 
if  an  attempt  is  made  to  straighten  the  arm,  it  will  be  diminii^hed,  tlw? 
reverse  of  what  we  have  seen  to  hapjien  in  ca^es  of  fracture  of  llic  lowrf 
end  of  the  humerus  (at  the  base  of  the  condyles).  This  eireunistaaee 
becomes,  therefore,  an  importiLut  diagnostic  murk  between  thobe  Ivro 
accidents. 

Tlie  relation  of  the  olecranon  proc*e^s,  also,  to  the  condyles  is  change!, 
and  the  upper  end  of  this  process,  insteiul  of  being  a  little  below  the 
internal  condyle,  as  it  would  be  naturally  when  the  arm  h  slightly 
flexed,  is  found  generally  carried  upwards  toward  the  shoulder^  fjnolll 
half  an  inch  to  one  inch  or  moie  above  the  condyle. 

Mea.'iuring  from  the  iiUerual  condyle  to  the  styloid  |mxH?HS  of  th« 
ulna,  the  forearm  is  shortened  j  the  same  i-e^iuU  will  be  obtained  also 
by  measuring  from  the  iicromion  process  to  either  of  the  styloid  pni- 
«esses;  while  from  tlie  acromion  proce^  to  the  condyle,  the  length  will 
be  the  sauie  in  Ixdli  arms* 

The  signs  which  liavc  now  been  enumerated  will  be  so  "  tj 

enable  us  to  make  the  diagnosis  pronnjtly  iu  the  great  l  *if 

oases,  but  if  considerable  swelling  has  already  taken  plaue,  the  diag^ 
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I10818  may  be  rendered  exceedingly  difficult,  if  not  impossible;  and  in 
such  cases  we  should  confine  the  patient  at  once  to  his  bed,  and  proceed 
to  reduce  the  tumefaction  by  cold  water  lotions  as  rapidly  as  possible, 
examining  the  limb  carefully  from  day  to  day  in  order  that  we  may 
seize  the  earliest  opportunity  to  ascertain  its  actual  condition  and  apply 
the  proper  remedy. 

In  relation  to  the  difficulty  of  diagnosis  in  certain  examples  of  this 
accident,  and  under  certain  circumstances,  Mr.  Skey,  in  his  Operative 
Surgery^  has  made  some  very  judicious  remarks. 

"Severe  injuries  of  the  elbow-joint,  whether  in  the  form  of  fracture, 
dislocation,  or  a  compound  of  the  two,  are  frequently  followed,  at  a 
short  interval,  by  swelling  of  a  formidable  kind,  in  which  it  is  impos- 
sible, but  by  the  aid  of  a  perfect  intimacy  with  the  anatoq;)ical  structure 
of  the  joint,  to  detect  the  relations  of  one  part  with  another;  but  even 
under  this  difficulty,  the  two  points  in  question  are  readily  distinguish- 
able. In  such  forms  of  swelling,  the  arm,  including  the  length  of  six 
inches  both  above  and  below  the  joint,  may  be  involved  in  the  extrava- 
sation, and  this  swelling  may  distend  the  arm  to  a  circumference  of 
one-third  beyond  its  natural  size.  In  such  circumstances,  in  which  it 
is  impossible  to  determine  with  any  certainty  whether  any,  or  what 
bones  are  broken,  or  whether  or  not  dislocated,  the  difficulty  of  the  case 
should  at  once  be  vStated  to  the  friends  of  the  patient." 

Prognosis, — If  the  luxation  is  recent,  reduction  is  in  general  easily 
effected;  but  if  considerable  time  has  elapsed,  the  reduction  is  often  ac- 
complished with  difficulty.  As  to  the  probability  of  its  reluxation,  I 
have  already  spoken  when  considering  the  subject  of  fractures  of  the 
ooronoid  process.  Unless  this  process  is  broken,  it  is  not  likely  to  occur 
except  where  some  violence  has  again  been  applied.  It  has  happened 
to  me,  however,  to  find  these  bones  unreduced  in  several  instances.  In 
some  of  these  examples  surgeons  recognized  the  accident  and  supposed 
that  they  had  accomplished  reduction,  while  in  others  the  dislocation 
was  mistaken  for  a  fracture. 

A  lad,  W.  F.,  twelve  years  old,  residing  in  Erie  County,  N,  Y., 
was  brought  to  me  six  weeks  after  the  accident  had  occurred.  The  sur- 
geon who  was  first  called  declared  it  to  be  a  dislocation,  and  told  the 
parents  he  had  reduced  it;  but  the  dislocation  was  now  complete,  and 
the  arm  immovably  fixed  in  its  abnormal  position. 

On  the  10th  of  May,  1850,  J,  P.,  of  Canada  West,  set.  25,  was  thrown 
from  a  load  of  hay,  striking  upon  his  left  hand,  and  producing  a  dislo- 
cation backwards  of  both  bones  at  the  elbow-joint.  A  Canadian  sur- 
geon, who  saw  the  patient  within  three  hours,  recognized  the  disloca- 
tion, and  by  pulling  the  arm  straight  forwards  he  supposed  he  had 
reduced  it;  the  patient  also  thought  he  felt  the  bones  slip  into  place. 
No  attempt  was  made  subsequently  to  flex  the  arm,  and  it  was  imme- 
diately dressed  with  a  straight  splint  laid  along  the  palmar  surface. 
On  the  sixth  day  it  was  found  to  be  unreduced,  and  the  surgeon  again 
attempted  to  reduce  it  as  l)efore,  and  thought  he  had  succeeded.  The 
same  splint  was  reapplied.  At  about  the  end  of  six  weeks  three  sur- 
geons, residing  in  Canada  also,  placed  the  patient  under  the  complete 
influence  of  chloroform,  and  attempted  the  reduction.     They  first  tcv^Aa 
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extension  for  half  an  hour  m  a  straight  line,  then  five  men  seizal  upon 
the  arm  and  forearm,  bending  it  with  great  foix*e  to  a  right  angle*,  tt 
was  now  believed  that  the  ulna  waB  redueed,  but  not  the  radius.  Fcnir 
days  after,  the  attempt  wna  renewed.  Three  months  after  tlie  iKvidenl 
the  young  nmn  called  ujwn  me,  and  I  found  the  arm  nearly  j*trai>:ht, 
with  ahnost  complete  anchylosis  at  the  elbow-joint.  B*3th  the  radiud 
and  ulna  were  dinplaced  haek wards,  bin  not  upwards.  The  arm  was 
of  the  same  length  with  the  other,  and  the  relation  of  the  contlyle&  to 
the  olecranon  wa.s  so  manifest,  that  the  absence  of  the  usual  displace- 
ment upwards  was  easiiy  determined.  I  was  unwilling  to  make  any 
further  attempts?  at  rcdiK'tioUj  not  believing  that  I  should  suc*ceed  afta* 
so  much  time  had  elapsed,  and  after  so  many  ineffectual  att<!tnpt^  had 
been  made  by  clever  surgeons. 

In  the  following  examples  the  dislocation  was  supposed  to  have  bcuu 
a  fracture  of  the  lower  end  of  the  humerus. 

A  man,  residing  in  Pittsfield,  Mass,  dislocated  his  left;  arm  hy  fall- 
ing from  a  hoi^se.  The  siu'geon  who  wlis  called  regarde<l  it  as  a  frac- 
ture at  the  base  of  the  condyles,  and  treated  it  aec^»rdingly.  Ten  weeks 
after,  the  error  was  discovered  and  an  attempt  was  made  to  reduce 
it,  but  witliout  success.  A  second  attempt  was  also  made,  with  tlit 
same  rt*stdt. 

The  patient  was  brought  to  me  eight  months  at\er  the  accident,  with 
the  bones  still  tinrednced.  The  tbrc^irm  hung  at  a  very  obtuse  angle 
with  the  arm,  and  there  was  very  slight  moti(m  at  the  elbow-joint,  I 
discourageil  any  further  attempts  at  reduction. 

Mr.  W,,  of  Alleghany  Co.,  N.  Y.,  iet.  43,  fell  from  a  load  of  hay, 
striking  upon  liis  left  arm,  Feb.  16,  1853.  Four  hours  after,  be  was 
seen  by  a  young  but  very  intelligent  surgeon,  who  thought  thehtimenis 
w^as  broken  just  above  the  condyles*  After  eight  weeks,  the  fact  ihat 
it  was  a  dislocation  having  become  apparent,  three  surgeons,  well  kn«»wo 
to  me  as  men  of  large  exjieriencc,  attempted  its  reduction,  aidetl  In 
pulleys  and  chloroforin.  The  patient  was  also  bled,  and  nauseate^J  witll 
antimony,  The  eflorts  were  protracted  through  many  houri?,  and  fn^ 
quently  varied.  A  second  attempt  made  by  these  same  gentlemen,  a 
lew  days  after,  was  erpially  unsuccessful. 

On  the  ninth  week  Mr.  W.  came  to  me,  and  I  placed  him  at  oncv 
in  the  Butlido  Hospital  of  the  Sisters  of  Charity,  whei^e,  assistixl  by  ray 
friend  Prof.  Moore,  of  Rochester,  I  renewed  the  attempt  at  reductioo* 
The  patient  was  placed  under  the  influence  of  chloroform,  and  durinf 
a  great  portion  of  the  time  occupied  the  pulleys  w*ere  in  use.  The 
elbow  was  pulled  upon,  twisted,  flexed,  and  extended,  until  tbcsft 
seemed  to  be  neither  adhesions,  nor  ligaments,  nor  capsule,  to  prevent 
1 1 1  e  red  u  c  t  i  o  n .  We  co  u  1  d  mo  v  e  t  h  e  j  o  i  n  t  in  every  d  i  ret!  t  i  o  n ,  e  ven  later- 
ally,  as  well  as  forwards  and  backwards.  Still  the  bones  would  oot 
return  to  their  sockets.  Section  of  the  triceps  seemetl  to  \)e  the  ooh 
remaining  exj>e*ltent,  but  the  injury  already  done  to  the  joint  wiw  so 
'great  that  we  did  not  deem  it  prudent  U)  prosecute  the  atu:rmpt  any 
further.  We  had  oceupie<l  two  hours  in  the  various  proee<lure^  Xio^ 
lent  inflammation  supervened,  but  he  was  able  to  return  home  in  about 
two  weeks.     Two  years  after,  I  learned  that  the  arm  still  reiuaiDed 
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ni^duced,  antl  nearly  aneliylosed ;  the  whole  limb  was  also  much  atro- 
phied tund  very  weak. 

John  Sharkie,  a?t.   53,  fell  on  the  4th  of  xViig,   1854.     A  hotanic 
doctor^  who  RJiw  hira  on  tlic  same  day»  and  a  reguhir  pliy^ieian,  who 
Baaw  him  on  the  third  day,  thought  he  had  broketi  his  arm.     About 
HjBix  weeks  after  this  he  came  under  the  ehiirge  of  an  afmshouse  doi'tor, 
H^'ho  *'rebroke"  it,  siipivoslng  it  to  lie  a  fincture;  and  two  montlis  later 
"he  '*  broke"  it  a^in ;  hut  as  the  arm  was  not  improvecl  by  these  opera- 
tions, he  finally  urged  the  poor  fellow^  to  submit  to  amputation  ;  and  it 
was  in  reference  to  this  last  proposition  tliat  Shark ie  ctmsoked  me,     I 
ibund  the  radius  and  ulna  dislocateil  liaekwards  and  upward.s  one  inch; 
Hthe  arm  perleotly  straight  and  t!ie  elbow  aneliylosed ;  no  pronation  or 
^supination.     I  did  not  thirds  it  prudent  to  make  any  attempt  to  reduce 
it,  but  assured  him  that  if  let  alone  it  would  ultimately  hci  quite  useful 
in  many  ways,  and  tliat  he  should  never  think  of  having  it  cut  otl* 

I  In  at  least  eight  additional  t^ses,  according  to  my  re<x>rds,  the  acci- 
dent has  been  overlookeil  by  reputable  surgeons ;  the  injury  having 
been  supiKJsed  to  be  either  a  fracture  or  a  mere  contusion*  Two  of 
these  had  been  examined  by  house  surgeons  at  Bel  lev  ue.  In  one  other 
case  my  house  surgeon  supposed  he  had  reiluced  the  dislocation,  when 
lie  liad  not. 

In  three  or  four  instances,  alsoj  the  accident  has  been  overlooked  by 

•  the  patient  liiaiself,  or  by  some  empiric,  no  surgeon  having  been  called 
to  see  the  case  until  after  the  lapse  of 
seveml  days  or  w^eks. 

In  general,  when  the  reduction  haa 

kbeen  effected  |jromply,  the  patients 
have  recovere<l  the  complete  use  of 
the  e  1  bo w-j  o  i  n  t  w  1 1  h  i  n  a  few  w co  ks ; 
^  but  many  exceptions  have  from  time 
B  to  time  come  under  my  notice. 
H      A  lad  eight  years  old  Wiis  brought 
Hto  me,  whose  arm  had  been  dislo- 
Vtsated  six  months  before,  and  the  re- 
W  duction  of  which   had   been  accom- 
plished easily  and  promptly  by  Sir 
(Astley  Cooper's    method.     At   this 
time  the  arm  wiis  bent  to  a  right 
EDgle,  and  fpiite  stiff  at  the  elbow- 
joint.     Four  years  later  I   learned 
that  the  stifiness  stil!  continued  in  a 

I  great  measure,  with  only  slight  im- 
provement. 
Dxaim^it — Sir  Astley  Cooper 
thus  describes  his  own  metluxl  of 
reducing  this  dislocation  :  **  The  pa- 
tient is  made  to  sit  u|ion  a  chair, 
and  the  surgeon,  placing  his  knee 
on  the  inner  side  of  the  elbow-joint, 


in  the  bend  of  the  arm,  takes  hold  of  the  patient's  wrist,  and  bends  the 


f^ 


'    '  iii"'TOiii^^Hi^ . 


ReducUon  with  tlie  koeo  in  tbc  bc»d  of  th« 
elbow. 
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arm*  At  the  same  time  he  presses  on  the  radius  and  ulna  witli  hia 
knee,  ao  as  to  separate  them  from  the  og  humeri,  and  tl>U!*  the  ctmi- 
noiil  process  is  thrown  from  the  posterior  ftjssa  of  the  humerus;  and 
M'hikt  this  pressure  is  supporter!  by  the  knee,  the  arm  is  to  be  forcibly 
but  slowly  hentj  and  the  reduction  is  soon  eflf<>ett\l.'' 

The  same  practice  has  been  recommended  by  Erichsen,  Gibson, 
Samuel  Coo[>cr,  and  others.  The  plan  I'eeommended  by  Dorsey  is 
nearly  i<lentical  with  tliat  just  described,  oidy  that,  instead  of  the  kD€«j, 
he  advises  that  the  surgeon  **  interlock  his  fingers  in  front  of  the  ano, 
just  above  the  elbow,  and  draw  it  backwards** 

On  the  otlier  hand,  Liston  and  Miller  recommend,  ns  a  better  irifrfe 
of  proi-edure,  that  tlie  patient  shall  W  seated  upon  a  eliair,  and  rial 
the  arm  and  forearm  shall  be  pulled  directly  backwards^  so  as  to  rflax 
as  completely  as  possible  the  triceps  musclej  while  counter-extenaiou  k 
made  against  the  swipula. 

Skey  says :  **  Extension  of  the  forearm  should  be  made  firoin  the 
hand  or  wrist  in  a  straight  direction  downwards,  as  if  for  the  purpoee 
of  simply  elongating  the  arm/' 

Pirrie  prelei's  that  an  assistant  shall  grasp  tlie  forearm  near  iti?  mid- 
dle, instead  of  the  wrist,  and  pull  the  arm  straigiit  forwaitis,  while  al 
the  same  moment  the  surgeon  seizes  ujx)n  the  olecranon  process  with 
the  fingers  of  one  hand,  and,  placing  the  palm  of  the  other  against  tlw 
front  and  upper  part  of  the  forearm,  pulls  fiircibly  back  wards »  so  as  to 
draw  out  the  coronoid  process  from  the  olecranon  fossa*  \V'atenutm 
recommends  forced  extension ;  that  is,  bending  the  forearm  f»>rrihlT 
back,  as  preliminary  to  flexion,  with  the  view  of  lilting  the  coronoid 
process  from  the  olecranon  fossa. ^ 

For  myself,  having  generally  practiced  the  method  recomraended  b? 
Sir  Astley,  and  having  usually  succeeded  in  the  first  attempt  and  with 
the  employment  of  oidy  moderate  force,  I  confess  that  my  preililw* 
tions  are  in  its  favor;  yet  I  am  not  entirely  certain  but  that  an  equal 
experience  with  either  of  the  other  modes  rt*eoinmende<l  might  liave 
changed  these  convictions*  The  truth  is,  I  think,  that  in  recent  caa«c8 
very  little  force  is  generally  requisite  to  accomplish  the  reduetior  -  * 
that  it  is  not  very  material  whi<'h  of  these  several  modes  %ve  n 
but  in  case  of  a  failure  by  one  mode,  we  ought  immediately 
out  hesitation  to  resort  to  anotlier,  as  the  IV^l lowing  ca-^  of  i  y 

flexion  will  illustrate: 

A  lad,  fet.  11,  fell  in  a  gymnasium  from  a  height  of  six  fi*et,  strik- 
ing probably  upon  his  hand.  I  saw  him  within  twenty  minutes,  and 
found  the  arm  in  the  usual  position*  I  attempted  imm*  'V  '  tn  re- 
duce it  by  Sir  Astky's  method,  but  after  a  fair  yet  un-  ,1  trial, 
I  extended  the  forearm  upon  the  arm  until  it  was  nciirly  strjiiglit,  and 
then,  with  only  moderate  foix^e,  drew  it  promptly  into  place. 

If  we  still  continue  to  encounter  difficulties,  the  patient  ought  at 
!  to  be  placed  under  the  influence  of  an  aufesthetic^  and,  if 
ftry,  the  pulleys  should  be  employed* 


.  1  New  Moihnd  of  Reduction  of  the  Blbow,  by  Thomas  Waterman,  M,D,,  BoiM_ 
Hed.  and  Surg.  Journ.,  vol.  iv,  Nos.  12>ld,  new  series,  1869.  ^ 
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When  the  reduction  is  accomplished,  which  is  indicated  generally 
by  the  sudden  slipping  of  the  hones  and  by  the  restoration  of  the 
natural  form  to  the  elbow-joint,  the  surgeon,  in  order  to  confirm  his 
opinion,  must  flex  the  forearm  upon  the  arm  to  a  right  angle.  If  the 
bones  are  in  place,  and  there  is  not  much  swelling,  this  can  generally 
be  done  without  causing  much,  if  any,  pain ;  but  if  it  cannot  be  done, 
this  fact  furnishes  presumptive  evidence  that  the  reduction  is  not 
effected.  In  one  instance,  however,  of  recent  luxation,  this  rule  has 
not  held  good.  A  girl,  set.  10,  fell  from  a  tree  upon  her  hand.  I  was 
in  attendance  within  half  an  hour,  and  found  the  usual  signs  charac- 
terizing this  accident.  Reduction  was  accomplished  readily  by  pulling 
at  the  hand  moderately,  with  the  forearm  flexed,  while  my  left  hand 
pressed  back  the  lower  part  of  the  humerus.  After  the  reduction  it 
was  found  impossible  to  flex  the  arm  to  a  right  angle  without  causing 
severe  pain,  and  it  became  necessary,  after  placing  it  in  a  sling,  to 
allow  the  hand  to  drop  very  low  beside  the  body.  A  good  deal  of  in- 
flammation followed ;  but  in  a  few  weeks  the  arm  was  wtII,  only  that 
for  a  period  of  two  years  or  more  the  elbow  remained  very  tender. 

On  the  other  hand,  an  omission  to  apply  this  rule  has  often  led  the 
surgeon  to  believe  the  reduction  accomj)lishe<l  when  it  was  not.  This 
same  thing  has  happened  to  myself,  and  as  it  is  the  only  instance  in 
which  I  have  omitted  to  adopt  this  test,  and  the  only  one  also  in  which 
I  have  left  a  bone  unreduced  which  I  believed  to  have  been  reduced, 
it  will  be  proper  to  state  the  case  and  its  results  more  fully. 

A  lad,  set.  11,  fell  from  a  fence  on  the  22d  of  Deceml>er,  1858,  and 
dislocated  both  bones  backwards.  I  saw  him  within  two  hours  from 
the  occurrence  of  the  accident.  The  elbow  was  already  considerably 
swollen  and  quite  tender,  but  the  signs  of  dislocration  were  very  mani- 
fest. Seizing  the  wrist  with  one  hand,  and  placing  my  knee  against 
the  front  and  lower  part  of  the  humerus,  I  pulled  steadily  for  some 
time,  and  with  much  more  force  than  is  usually  necessary,  until  at 
length  two  distinct  and  successive  snaps  were  felt,  such  as  one  often 
feels  when  the  two  bones  resume  their  sockets.  Relinquishing  my 
grasp,  it  was  observed  by  myself  and  the  parents  that  the  deibrmity 
had  disappeared.  The  reduction  seemed  to  be  complete,  and  so  I 
announced.  I  then  requested  the  lad  to  i)ermit  me  to  bend  the  elI)ow, 
and  place  it  in  a  sling,  but  this  he  peremptorily  refused  to  do,  and  ran 
away  from  me,  nor  would  any  arguments  or  entreaties  jiersuade  him 
to  allow  me  again  to  touch  it.  I  reassured  the  i)a rents  and  child,  how- 
ever, that  all  was  right,  and  left  the  house.  During  several  succt^ssive 
days  I  saw  the  little  patient,  but  although  the  arm  remained  swollen 
and  very  tender,  I  did  not  suspect  the  cause  until  the  ninth  day ;  and 
on  the  tenth  day,  having  placed  him  under  the  influence  of  chloroform, 
the  reduction  was  easily  and  satisfactorily  accomplished.  The  recovery 
has  been  slow.  At  the  end  of  six  weeks  T  foimd  the  motions  of  the 
elbow-joint  not  completely  restored,  and  the  forefinger  was  partially 
paralyzed ;  but  from  this  condition  it  has  gradually  rec»overed,  and 
two  months  later  the  functions  of  the  arm  and  hand  were  completely 
restored. 

The  mistake  in  this  instance  was  the  more  mortifying  because  I  had 

41 
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just  seen  a  case  in  a  lad  only  a  little  older,  in  which  another  saiigeoD 

had  committed  tfio  same  error,  and  after  the  lapse  of  twelve  or  lour* 
teen  days  I  had  myself  made  tlie  reduction ;  and  1  was  fully  awake, 
therefore,  to  the  jiosslbility  of  the  mistake. 

The  circumstance  of  the  dimiinition  and  apparent  disfip]-  of 

the  deformity,  and  the  sensation  of  a  <hjuhle  click,  can  only  bt  ^  d 

bv  tissuming  tliat  oriLriiuilly  tlic  coronoid  process  wa^  renting  in  tlit 
olecranon  fossa,  and  that  by  manipulation  the  bont^s  had  been  rernoVi^J 
nearer  -their  sockets,  yet  not  actually  reduce<h  The  swelling,  al^, 
rendered  more  difficult  a  diagno^^is  whirh,  now,  nothing  but  the  flexion 
of  the  forearm  could  have  determined  positively. 

If  mueli  time  has  elapsed  since  the  occurrence  of  the  disln  lie 

reduction  is  accomplished  with  ditScnUy,  if,  indeed,  it  can  i-  d 

at  all.  There  are  many  cases  upon  recoi^l,  however,  in  which  ^urgetuis 
have  been  successful  after  tfie  lapse  of  many  weeks,  or  even  tnimtlii, 
Boyer  thought  it  was  not  possible  to  etJect  the  reduction  after  lour  or 
six  weeks;  but  CapelltHtf,  of  Trieste,  sni^eecded  after  seventy  dayii;* 
Sir  Astley  Cooper,  at  three  months;-  Mrdgjiignc,  after  three  months 
and  twenty-one  days.^  Roux  surx*eede<l  in  a  CiLsc  of  a  young  mau 
twenty-two  years  of  age,  whose  ellxnv  had  been  dislocated  five  months* 
Blackman,  of  Cincinnati,  informs  me  tliat  he  has  reduced  a  lateral  lux- 
ation after  five  months,  Braiiiard,  of  Chiaigo,  re<lueed  a  <lisIoc:atwi 
elbow  in  a  boy  of  nineteen  years,  after  five  montlis  and  t!nrt<^n  daix 
In  tills  c^ise  the  surgeon  who  had  first  seen  the  patient  sn|>[  u 

he  had  reducetl  the  disioeatioiK^     Ourre,  Gerdy,  and  l)i*akc  ^i 

io  lour  cases  after  six  months  ;"  I  have  succec^led  at  seven  taunt h^;  H«d 
Starch  claims  to  have  been  successful  at\er  two  yeai'>i  and  one  nunuh/ 
To  which  enumeration  Denuce  has  added  seventeen  other  examplts, 
said  to  liave  been  retluecd  at  various  periodj?i,  ranging  from  one  month 
to  one  huudre<l  and  fourtwn  days.* 

1  have  i\*dueed  quite  a  number  of  these  old  luxations,  the  five  last 
of  which  will  be  briefly  recorded. 

Thomas  Robertson,  set.  35,  was  admitted  to  Bellcvue  Hospital,  De* 
cemlicr  14th,  1804,  with  a  simple  dislocation  of  the  radiu??  an<l  ulni 
backwards,  which  had  existed  thirh-one  days,  l»ut  which  had  nt>t  lirra 
up  to  this  moment  recogtnzed  by  his  surgeon,     I  retlucetl  it  ■  s^* 

class,  by  8ir  Astley's  method,  tlie  patient  being  under  the  ii«  i 

ether.     Considerable  fort:^  was  required. 

J.  G.,  a?t.  7,  was  brought  to  me  in  November,  li'^Oo,  witli  a  Wckwn 
dislocation  of  the  riglit  radius  and  uhia,  which  had  existetl  ninewcel 
The  arm  was  nearly  straight  and   fixed.     Having  placet!  hint  uml 
the  influence  of  ether,  assistetl   by  Dr.  Gurdtai  Buck,  of  tht»  cilVt  I 
proceeded  to  flex  the  arm  slowly,  and  after  a  few  secondly  liud  when 


•  Capt^llotti,  Ani>  Juurn*  Med„  veil.  xix.  from  AnnnK  Uriiv.d*?  MW.  farOcJw  \$Sk 
'  Sir  Aailoy  Cooper,  On  Disl<iciiiioh5  and  FrticturfSj  Amcr  pd  »  p.  ^88>. 

'  Malgaigne,  Am«r.  Jotirn.  M<»d.  Sci.,  vol,  xxiil,  p.  238,  from  HoYUfi  M44.,  EWe. 
1887. 

•  Koux,  Amer.  Journ    Mod.  8ci.,  vol.  xvi,  p  52fi.  from  Arct»ii*o8 O^b*,  th^  ifSH* 
^  Briiiuurfl,  Illiiioifi  hthI  IrwJianH  Mt*d.  Jtmrn,,  18(7. 

•  Mt'tnoifL'  *ur  I**-*  luxutiona  d©  caude,  pnr  Ptuil  Dt'nuc^,  FMriRi  1854,  pp.  116^  I 
'  Donned,  op.  cU.,  p.  87.  ■  Op.  ciu 
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the  elbow  was  bent  about  ten  or  fifteen  d^rees,  the  olecranon  process 
separated  at  the  line  of  epiphyseal  union.  In  a  few  moments  the 
reduction  was  completed^  and  the  arm  brought  to  an  acute  angle,  but 
the  olecranon  had  separated  full  half  an  inch.  We  were  quite  certain 
that  the  ulna  was  perfectly  reduced,  but  the  head  of  the  radius  did  not 
seem  to  occupy  its  original  position  fully.  Only  moderate  inflamma- 
tion ensued.  Passive  motion  was  soon  commenced,  and  considemble 
motion  of  the  joint  was  finally  obtained. 

In  April,  1869,  a  gentleman,  set.  30,  consulted  me  on  account  of  a 
dislocation  which  had  then  existed  ten  weeks,  and  which  had  not  been 
recognized  by  his  surgeon.  In  attempting  to  reduce  the  dislocation 
I  fractured  the  olecranon,  and  brought  the  ulna  into  position ;  but  I 
could  not  reduce  the  radius.  Almost  complete  anchylosis  of  the  elbow 
remains. 

In  1870,  a  man  was  brought  to  me  whose  elbow  had  been  dislocated 
eight  weeks.  Under  ether,  I  succeeded  in  reducing  the  dislocation, 
but  fractured  the  olecranon  process  in  doing  so.  He  has  recovered 
verv  good  use  of  the  joint. 

October  22,  1869,  before  the  class  of  medical  students  at  Bellevue, 
I  reduced  a  dislocation  in  the  case  of  a  woman  set.  37,  which  had  ex- 
isted since  the  10th  of  the  preceding  March,  a  little  more  than  seven 
months.  I  have  seen  her  often  since;  she  has  a  somewhat  limited  but 
very  useful  motion  of  the  joint. 

A  few  years  since  I  assisteil  Dr.  Sayre  in  reducing  an  old  backward 
dislocation  of  these  bones  in  the  case  of  a  boy.  Other  means  having 
failed,  while  Dr.  Sayre  forcibly  flexed  the  arm,  I  cut  the  triceps,  after 
which  the  reduction  wa^  easily  effected.  Some  months  later  the  arm 
was  nearly  anchylosed  at  the  elbow-joint,  and  it  did  not  promise  very 
well,  so  far  as  the  usefulness  of  the  member  was  concerned. 

Dr.  W.  F.  Westmoreland,  of  Atlanta,  Ga.,  has  reported  a  case  in 
which  he  succeeded  readily  in  reducing  a  dislocation  of  the  elbow 
backwards  of  five  months^  standing  in  a  woman  aged  22  years.  The 
reduction  was  followed  by  great  pain,  a  good  deal  of  swelling,  tempo- 
rary impairment  of  circulation  in  the  radial  artery,  complete  paralysis 
of  the  little  finger,  and  partial  paralysis  of  the  middle  and  ring  fingers. 
On  the  fourteenth  day,  at  which  period  the  history  of  the  case  closes, 
all  these  symptoms  were  rapidly  disappearing.^ 

Nevertheless,  the  fact  is  in  the  main  as  stated  by  Boyer;  and  if  so 
many  cases  can  be  found  in  which  surgeons  have  succeeded  at  a  late 
period,  they  are  not  probably  in  the  proportion  of  one  to  five  as  com- 
pared with  the  failures :  but  the  failures  have  not  received  the  same- 
publicity.  Nor,  indeed,  have  all  the  severe  accidents,  such  as  Violent 
laflammation,  suppuration,  gangrene,  and  even  death,  been  faithfully 
declared.  Denuc6  says  he  has  been  able  to  trace  out  five  or  six  ex- 
amples in  which,  although  the  arm  was  reduced,  grave  accidents  re- 
sulte<1,  and  Velpeau's  patient  actually  died  in  consequence. 

Michaux,  at  the  H6pital  de  Louvain,  in  1841,  in  reducing  an  elbow 

^  Westmoreland,  Atlanta  Med.  and  Surg.  Journ.,  May,  1S66. 
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di.slocation,  tore  rvff  the  oiedian  nerve  and  bracliial  artery.  Amjvuta- 
tion  was  made,  and  the  life  of  the  patient  save<l/ 

Dixi  Crosby,  of  New  Hampshire^  has  treatt^Hi  two  traj^es  of  lunntni 
dislocation  of  the  forearm  haekwardt!J,  by  bending  the  elbow  foreibly 
60  as  to  break  the  oleeranon  pnx^ess,  after  which  the  re<luetioh  wa?* 
easily  accomplished  by  extension.  R.  D.  MusHey,  of  Ciiicinoali,  has 
iicceeded  ouce  in  the  same  manner.^  I  have  rei)orted  three  almthki 
examples. 

The  dislocation  being  rethieed,  it  may  l>e  a  matter  of  prudf^cf^ 
somctime.Sj  to  apply  a  ri^^lit-anj^^lcd  splint,  first  carefully  padded,  to  tht 
palmar  surface  of  the  arm  and  to  rearm  ;  retnembtTing^  hciwever,  thai 
eonsi<lerabIe  swelling  will  8oon  occur,  and  that  it  ought  not  therefore 
to  be  bandaged  to  tlie  limb  very  tightly.  At  least  once  a  day  it  sbf»ulil 
be  removed,  and  the  arm  examined  ;  and  in  very  few  ca-scs  €*an  it  tie 
necessary  or  judicious  to  continue  its  appliaition  beyond  oni!  wci*k- 
At  the  same  time,  if  tliere  is  any  espt^'ial  tendency  in  the  radium  to 
l>ecome  displaced  Ixackwards,  owing  to  a  rupture  of  iti*  annular  liga- 
ment, this  must  be  prevented,  if  possible,  by  a  compress  and  Imntiji^. 
Some  surgeons  regard  these  precautions  at?  necessary  in  all  ais<«,  hut 
I  have  seklom  employed  any  splint  or  bandage  whatever,  nor  liave  I 
ever  trail  reason  to  regret  this  omission. 

Finally,  we  are  t<i  place  the  nrm  in  a  sling,  mid  adopt  such  mraHures 
as  are  calculated  at  first  to  reduce  the  infisnruuatlon ;  and  at  a  very 
early  day  we  ought  to  Ijegin  to  move  the  elbow-joint ,  iti  order  to  pup- 
vent  anchylosis. 


i  2.  Dislocations  of  the  Radius  and  Ulna  Outwards  (to  the  Radial 

Side). 

Tlie  large  majority  of  outward  dislocations  of  the  forearm  ai^^  m- 
complete;  indeed,  only  nine  examples  of  a  ccmiplcte  dislottition  have 
been  coUecttHl  by  Denuc6,  including  two  seen  by  himself/^  Malgaignf? 
has  since  added  two  more;  Molicrc,  of  Lyons,  has  rejwirted  om*/  ajid 
Vnrick  one,"*  making  in  all  thirteen  cases.  Dr.  Varirk's  ca^  U  im- 
ported as  follows: 

'*  George  Kniglit»  let.  9  years,  was  thrown  vif>lently  from  a  wa|»tm 
while  iu  ra|>id  motion,  striking  on  his  head  and  haek^  with  his  M 
arm  l>chind  him  in  a  state  of  flexion.  He  was  brought  t<»  my  (»flire 
on  the  31st  of  August,  1H(37,  within  ten  minutes  after  the  nxvipt  of 
the  iujiuy,  and,  consecpicntly,  in  the  most  iiivoral)le  condition  for  tvat- 
nipulatjon,  no  swelling  of  the  soft  parts  having  yet  rx-curreil.  The  fore- 
arm wvis  in  a  state  of  semiflexion,  supported  by  the  hantl  of  ih»*  oppo- 
site side,  tlie  ulua  lying  to  the  outer  side  of  the  external  ctnidyle.  with 
sliglit  posterior  projection  of  the  olecranon.     The  olecranon  'd 

prui-ess,  and  greater  sigmoid  cavity  could  be  distinctly  dt  jJ 

1  Debruyn,  Des  Luxntioas  du  Co«de.     Thd^  Inntii;.,  LunvHio,  ISIS,  p.  77- 
'  C'rosby.  M(jsH<»y,  Trans.  Ampf    Med,  A*»oc  ,  vol.  iii,  p.  807, 

*  Donuce,  Memoire  sur  log  Luxniioues  dt***  Coud«^.     Piiri*,  1861. 

*  iMoHeris  Monthly  AtKstrnct  Med.  ScL,  vol.  i,  1874,  p.  tW 
«  Theodore  R.VunckjM.D.,  Jersey  City,  N.J. ;  Med   Rec,,  Nov.  1.  ISH7»  p.  S37^ 
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Fig.  279. 


the  head  of  the  radius,  in  its  normal  attachment,  could  be  felt  rotating 
subcutaneously  on  pronating  and  supinating  the  forearm.  Free  motion 
of  the  forearm  in  every  direction  was  present,  giving  the  impression  of 
being  attached  to  the  arm  solely  by  the  soft  parts.  The  projection  of 
the  internal  condyle  was  out  of  all  proportion  to  what  is  seen  in  cases 
of  incomplete  luxation.  The  trochlea,  coronoid  depression,  and  the 
olecranon  depression  were  distinctly  recognized.  Complete  dislocation 
of  the  ulna  outwards  was  diagnosed,  which  diagnosis  w^as  corroborated 
by  my  friend.  Dr.  B.  A.  Watson,  who  was  present  and  assisted  in  the 
reduction. 

"The  patient  was  placed  fully  under  the  influence  of  ether,  and 
moderate  extension,  combined  with  lateral  pressure,  effected  the  reduc- 
tion without  difficulty.  The  subsequent  treatment  consisted  of  rest 
and  c^ld  irrigation  for  a  few  days,  followed  by 
passive  motion  of  the  parts,  which  resulted  in  per- 
fect recovery.  The  amount  of  inflammation  which 
followed  the  injury  was  exceedingly  slight,  due 
unquestionably  to  the  prompt  reduction  of  the  lux- 
ation.'^ 

Incomplete  dislocations  must,  therefore,  in  this 
case  be  regarded  as  typical ;  but  even  these  are  by 
no  means  frequent. 

Causes, — A  careful  examination  of  a  large  num- 
ber of  recorded  examples,  and  of  those  which  have 
come  under  my  own  eye,  renders  it  certain  that  a 
majority  of  these  accidents  result  from  a  blow  re- 
ceived directly  upon  the  inner  side  of  the  forearm 
or  upon  the  outer  side  of  the  humerus,  or  from  the 
action  of  two  forces  pressing  in  an  opposite  direc- 
tion. Of  course  those  forces  must  act  upon  the 
bones  somewhere  in  the  neighborhood  of  the  elbow- 
joint.  Occasionally  it  has  been  produced  by  a  fall 
upon  the  hand ;  sometimes  by  a  violent  twist  of 
the  arm,  as  when  the  hand  is  caught  in  machinery; 
and  in  other  cases  it  has  been  found  consecutive 
upon  a  dislocation  backwards,  being  produced  in 
the  attempts  made  to  accomplish  reduction  of  this 
latter  form  of  dislocation. 

Pathology. — In  most  of  the  examples  of  simple  incomplete  outward 
luxation  of  the  forearm,  the  great  sigmoid  cavity  of  the  ulna  still 
embraces  the  lower  end  of  the  humerus,  but  instead  of  reposing  upon 
the  trochlea,  it  is  carried  outwards  half  an  inch  or  more,  so  as  to  rest 
its  central  crest  upon  the  depression  which  separates  the  condyle  from 
the  trochlea.  If  the  annular  ligament  remains  unbroken,  the  radius 
is  displaced  in  the  same  direction  and  to  the  same  extent,  its  head 
resting  against  and  directly  below  the  epicondyle. 

Occasionally,  however,  where  the  violence  has  been  greater,  the  cen- 
tral crest  of  the  great  sigmoid  cavity  rests  fairly  upon  the  condyle, 
or  upon  the  articulating  surface  of  the  humerus  where  the  head  of 
the  radius  was  formerly  applied,  and  the  dislocation  approaches  imot^ 


Most  frequent  form  of 
incomplete  outward  dis- 
location of  the  forearm. 
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nearly  to  the  character  of  a  complete  luxation.  At  the  sarae  time,  awinj^ 
perhaps  to  the  re&tistance  afforded  by  the  ^kin,  or  some  of  the  lieu- 
menia,  the  head  of  the  radius  may  be  thrown  either  forwartls  or  l»ck- 
wards,  so  as  to  be  not  of  line  with  the  ulna.  Such  a  <Ii6phux*.(n<^r 
generally  implie:?^  a  rupture  of  the  annular  ligaraent. 

We  have  now  only  to  supjx)se  the  actioi^  of  a  more  ctinsidembk 
force  in  the  same  direction  to  render  the  dislocation  complete;  in  whieli 
case  the  upper  end  of  the  radius  is  sometimes  thrown  completely  t<*r- 
wards,  and  its  head  may  even  be  found  resting  in  front  <»f  the  nlna, 
oceasioniug  an  extreme  pronation  of  tlie  forearm  and  hand. 

The  anconeus  and  brachial i.^  antiens  are  the  only  muscles  in  either 
of  these  dislocations  whose  fibres  are  generally  much  disturbed ;  the 
biceps  and  triceps  being  only  made  to  travei'se  the  articuhition  a  littk 
more  obliquely. 

Deuuc6,  Malgaigue,  A.  Cooper,  and  others  have  preferred  to  speak 
of  tlie  disloeatiou  backwards  and  outwards  a^^  a  distinct  tbrra  or  spcciee 
of  dislocation.  1  prefer  to  regjird  it  as  only  a  variety  of  the  outward 
luxation,  since  it  may,  and  no  doubt  often  does,  occur  cc>m«icc*utively 
upon  a  simiile  incomplete  outward  dislocation  ;  and  if  the  dishx^tkm 
outward  is  complete,  the  bones  of  the  forearm  can  scarcely  fiiil  to  U* 
drawn  more  or  less  upwanls.  Sometimes  also  it  has  been  fx>ns«?riiiive 
upon  a  simple  backward  dislwatiou,  or  ufK^n  unsuccessful  attempts  at 
reduction  where  the  form  of  disIoc4itiou  Wius  originally  backwimis;  yd, 
as  it  doe^  not  so  naturally  f«>ll()w  upon  a  comjdete  backward  dishkTatioii 
as  upon  a  complete  outward  Inxation,  I  find  suHicient  reason  for  st ally- 
ing its  mechanism  in  tliis  i>lace. 

The  beak  of  the  olecranon  process  not  only,  but  a  large  portion  of 
the  body  of  this  process,  ni»w  lies  ab(»ve  and  behind  the  condyle;  the 
brachialis  anticus  bcc*jmes  more  stretched,  if  not  actually  torn ;  and  the 
biceps  is  laid  against  the  artienlating  snrtace  of  the  humerus;  but  the 
triceps  becomes  again  relaxed,  as  in  simple  dislocation  backwards  and 
upwards. 

In  all  these  dislocations  the  capsular  ligaments  are  more  or  Ic5F^  ex- 
tensively torn,  but  the  principal  arteries  and  nerves  do  not  geoenilly 
suffer  greatly,  if  at  alL 

SifmjdomJi* — The  forearm  is  usually  flexed  to  about  the  same  angte 
at  which  we  have  found  it  in  dislwations  backwiuxls;  once  I  have 
found  it  nearly  or  quite  straight;  occasionally  it  is  flexed  to  a  riiflit 
angle.  In  all  the  cases  seen  by  me  the  forearm  has  been  pr<»ti  '  kI 
the  elbow-joini   hits  been  very  immovable.     The  most  stril  ^'- 

nostic  sign,  hf>wever,  (*onsisLs  in  the  unnatnral  form  of  the  L-iUtw- 
joint,  which  is  so  remarkable  as  not  to  be  easily  misunderstoiWL  Th« 
internal  condyle  of  the  humerim  (ef>iti'ochlea)  proiec?ts  strongly  to  tlw 
inner  side,  leaving  a  deep  depression  below ;  while  upon  the  othiT 
side,  the  head  of  the  nidins,  with  its  cup-like  extremity,  can  be  dis- 
tinctly felt,  and  made  to  rotate  outside  of  its  socket*  *^''  n 
process,  driven  from  its  fossa,  projects  more  or  less  p*  i-l 
even  the  fossiv  itself  may  sometimes  be  plainly  felt. 

A  girl,  twelve  years  okl,  had  fallen  upon  the  inside  of  her  eUn»w, 
producing  a  dislocation  outwards  of  the  forearm.     I  saw  her  within 
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half  an  hour.  The  forearm  was  •  bent  upon  the  arm  about  fifteen  de- 
grees, and  immovably  fixed.  The  head  of  the  radius  could  be  dis- 
tinctly felt  external  to  and  a  little  in  front  of  the  outer  condyle,  while 
the  olecranon  process  of  the  ulna,  which  rested  upon  the  back  and 
outer  surface  of  the  humerus,  was  less  distinctly  felt  than  in  the  oppo- 
site arm.  The  inner  condyle  projected  sharply  to  the  inside,  and  the 
olecranon  fossa  was  plainly  felt  with  the  fingers.  The  child  was  suf- 
fering very  little  pain. 

Seizing  the  wrist  with  my  right  hand  and  the  lower  end  of  the 
humerus  with  the  left,  and  making  moderate  extension  in  these  oppo- 
site directions,  the  bonos  easily,  and  after  only  a  moment's  effort,  re- 
sumed their  places.     Her  recovery  was  rapid  and  complete. 

James  O'Neil,  cet.  16,  was  admitted  to  Bellevue  Hospital  in  Dec. 
1865,  with  a  dislocation  caused  by  the  kick  of  a  horse,  the  blow  hav- 
ing been  received  on  the  ulnar  side  of  the  forearm  near  the  elbow- 
joint.  When  he  came  under  my  notice  the  dislocation  had  existed 
three  weeks.  I  found  the  head  of  the  radius  reposing  upon  the  radial 
and  posterior  side  of  the  humerus.  The  ulna  was  displaced  one  inch 
to  the  radial  side.  The  forearm  was  not  at  all,  or  but  very  slightly, 
flexed  upon  the  arm.  The  natural  deflection  of  the  forearm  to  the 
radial  side  was  a  little  exaggerated :  forearm  pronated :  elbow-joint 
admitting  of  a  little  motion ;  but  motion  caused  great  pain. 

This  patient  was  not  in  my  service,  and  I  have  not  learned  the 
result  of  the  attempt  at  reduction. 

If  the  dislocation  is  complete,  the  position  of  the  arm  is  usually  the 
same,  but  the  pronation  of  the  hand  is  greater,  and  the  projection  of 
the  inner  condyle  more  striking. 

If  now  the  bones,  by  a  continuance  of  the  original  force,  or  by  the 
action  of  the  triceps,  are  drawn  upwards  also,  the  arm  becomes  a  little 
more  flexed,  and  the  olecranon  process  more  prominent,  while  the 
length  of  the  whole  limb  is  sensibly  diminished. 

Prognosis, — In  recent  cases  of  incomplete  outward  luxation,  and 
where  no  complications  exist,  the  reduction  is  generally  easily  effected  ; 
and  M.  Thierry  claims  to  have  reduced  an  outward  and  backward 
luxation  after  eight  months.  A  patient  of  whom  Debruyn  has  spoken 
was  not  so  fortunate.  On  the  16th  of  April,  1841,  a  lad,  eet.  18,  fell 
upon  the  palm  of  his  hand  and  dislocated  both  bones  outwards  and 
backwards;  on  the  following  morning  a  surgeon  attempted  to  reduce 
the  dislocation,  and  the  attempt  was  repeat€<l  on  the  next  day  by 
another  surgeon  ;  but  on  the  day  following  this  last  attempt,  gangrene 
ensued  in  consequence  of  the  great  violence  employed  by  the  surgeons, 
and,  although  the  limb  was  amputated,  the  patient  died.  The  autopsy 
showed  that  both  the  brachial  artery  and  the  median  nerve  were  torn 
asunder,  and  that  the  tendons  of  the  biceps  and  the  brachialis  anticus 
were  slipped  behind  the  outer  condyle,  probably  having  been  thrown 
into  this  position  during  the  violent  twistings  to  which  the  arm  had 
been  subjected.^  , 

1  Denuce,  op.  cit.,  p.  108. 
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I  have  seen  three  examples  of  dislocations  upwanls  and  niit\v^rd« 
'whidi  the  ineilical  atteiulants  hiul  failcnl  to  reduce.  The  first  was  in 
the  case  of  a  lad,  William  Kinkaid,  fnarteeii  year-s  old,  who  ha*i  fklli'ji 
from  a  wagon  and  striiok  »|ion  the  pahii  <if  his  left  hand.  The  j?ur- 
geon  who  was  immediately  eaUed  made  extensioji,  and  i?uj)|K>se«l  tliat  T 


reducti 


The  lad  was  hnjuj^lit  to 


i\ 


moui 
after  the  aeeideut.  The  arm  was  Bli^htly  fk^xed,  arid  neither  [vrooe 
nor  supine.  There  existed  ojdy  a  slight  motion  at  the  elbow-joint  I 
did  not  think  it  worth  while  to  make  any  attempt  at  reduction.  Sevenl 
years  after  this,  in  the  month  of  Februarv,  1859, 1  had  an  op-^  -•-•^tv 
of  examininj^  the  arm  again*      He  hacf  now  recovered  c<'  I?? 

motion  in  the  joint,  bat  he  could  not  tie  his  cravat,     Prouaiivn  and 
8U|>ination  were  perfect. 

In  ttie  second  example,  a  ladv,  tet.  33,  had  fallen  upon  the  inside  of 
her  elbow,  and  reduction  not  having  lxH?n  accomplished,  I  fouml  her, 
nine  wef'ks  after  the  accident,  with  scarcely  any  motion  at  the  elkiw- 
joint,  and  complaining  of  a  numbness  in  the  forearm  and  hand. 

The  third  instance  of  nnrcduced  dislocation  I  will  relate  more  sit 
hi^iuth, 

Francis  Ban  field,  aged  twenty-two  years,  a  resident  of  Alle^hiUiL 
County,  N.Y.,  ou  the  31st  of  September,  1857,  fell  from  the  sweep  4i|^^| 
tliresliing-maehine  to  the  gronnd,  a  distance  of  about  five  tect,  strikit^^ 
upon  the  palm  of  his  liaud,  his  arm  being  extended  in  front  of  him. 
On  rising,  be  found  his  arm  forcibly  flexed  and  alxlucte<b  lie  straight 
eac*l  it  without  difficulty,  and  it  a-^sumcd  the  position  it  now  occupies. 
A  physician  was  called  and  saw  the  patient  an  hour  and  a  half  after 
the  accident,  who  pronounced  it  a  case  of  dislocation  of  the  radius  and 
ulna,  and  made  ettorts  at  reduction,  which  he  continued  from  8i  A.lL 
until  2  P.M.,  a  period  of  five  atid  a  half  houi*s,  to  no  purfMise,  when  Ik 
aban<lonetl  tlie  attempt.  During  the  attempt  at  reduction,  the  extrn- 
sion  was  made  at  times  wiili  the  arm  flexe<l,  and  at  others  extcndwL 
At  9  P.M.  another  physician  was  called,  who  made  et!brts  at  riHlu»*tiun 
until  3  A.M.,  upward.^  of  six  hours,  at  wdiich  time  he  also  almndotuid 
the  attempt.  On  the  thinl  day  another  physician,  the  patient  \nnrtg 
undvv  the  influence  of  etlier,  made  efforts  at  reduction  for  twenty 
minutes,  when  he  jjronounced  it  in  place,  and  applieil  a  Imndage. 
From  the  patient-s  account,  the  arm  was  swollen  to  such  an  extent  as 
to  render  this  (>oitit  dillicull  to  determine.  On  the  fifth  day  the  fim 
physician  was  called,  and  believing  that  he  dis<^f'Vt'ri>.^  a  grating,  pro- 
Donnfed  it  a  fracture  of  the  external  condyle. 

Four  montlis  after  tlte  accident,  when  the  paliLiH  ajiplied  to  me,  the 
limb  presented  the  following  appearance-s :  "The  forearm  extended 
Ulwni  the  arm;  liMjkinvi^  at  the  limb  along  its  nidial  margin,  we  notice 
a  gentle  outward  inclination  of  tbe  forearm  trom  the  elbow*  down*  btii 
by  manipulation  this  may  l>e  greatly  increased;  the  power  of  prona* 
tion  and  supination  is  not  atfrx'tefl  ;  the  inner  condyle  projects  an  iiirli 
to  the  ulnar  side;  the  head  of  tbe  radius,  eompletely  removed  from  it« 
socket,  projects  to  an  e<pial  extent  on  the  radial  side.  The  top  of 
the  olecranon  process  is  an  incih  higher  than  the  top  of  the  inner  coi>* 
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dyle,  so  that  the  radius  and  ulna  are  carried  upwards  as  well  as  out- 
wards." 

I  believe  that  the  external  condyle  was  not  broken,  as  in  that  case 
the  arm  would  be  permanently  deflected  outwards  to  a  much  greater 
extent.  For,  although  this  arm  may  be  deflected  outwards  by  the  sur- 
geon to  an  angle  of  135°,  still  the  degree  of  mobility  which  exists 
would  be  adverse  to  the  supposition  of  its  being  a  fracture  of  the  exter- 
nal condyle.  The  condyles  also  can  be  plainly  felt  in  their  natural 
situations,  which  would  not  be  the  case  if  a  fracture  of  the  external 
condyle  existed.  The  patient  was  advised  not  to  submit  to  any  further 
attempts  at  reduction. 

The  following  will  serve  as  an  illustration  of  a  recent  accident  of 
this  character : 

John  Collins,  of  Buffalo,  cet.  8,  fell  while  wrestling,  his  companion 
falling  upon  his  arm.  I  found  the  forearm  slightly  flexed,  pronated, 
and  both  radius  and  ulna  thrown  over  to  the  radial  side  and  carried 
upwards.  Preasing  firmly  upon  the  radius  from  the  outside,  the  bones 
assumed  suddenly  the  position  of  a  backward  and  upward  disloc^ition, 
from  which  position  they  were  readily  reduced  to  their  original  sockets 
by  simple  extension. 

Treatment — In  relation  to  the  treatment  of  these  accidents  we  have 
little  to  add  to  what  has  already  been  said  of  the  treatment  of  disloca- 
tions backwards.  The  reduction,  if  effwted  at  all,  has  generally  been 
accomplished  by  moderate  extension,  or  by  extension  combined  with 
lateral  pressure.  If  the  head  of  the  radius  is  in  front  of  the  humerus, 
or  of  the  ulna,  the  hand  should  be  first  supined,  and  then  the  extension 
should  be  applied.  In  some  cases  the  reduction  has  been  effected  by 
placing  the  knee  in  the  bend  of  the  elbow  and  flexing  the  forearm, 
while  the  surgeon  was  making  extension  from  the  hand. 

!  3.  Dislocation  of  the  Radius  and  Ulna  Inwards  (to  the  Ulnar  Side). 

This  form  of  dislocation  is  much  more  rare  than  the  dislocation  out- 
wards, a  fact  which  may  perhaps  find  a  sufficient  explanation  in  the 
peculiar  form  of  the  trochlea,  the  inner  half  of  which  rises  much  higher 
than  the  outer,  forming  thus  an  elevated  inclined  plane,  over  M'hich 
the  articulating  surface  of  the  ulna  must  rise  before  the  dislocation  can 
occur. 

Like  the  opposite  dislocation,  the  typical  form  of  the  accident  is  that 
in  which  the  displacement  is  incomplete;  indeed,  no  example  of  a  com- 
plete inward  dislocation  has,  we  think,  been  yet  recorded. 

Cauiies, — A  fall  upon  the  hand  or  forearm,  a  blow  upon  the  radial 
side  of  the  forearm  near  its  upper  end,  or  upon  the  ulnar  side  of  the 
arm  near  its  lower  end,  a  violent  wrenching  of  the  limb,  are  among  the 
causes  which  may  occasion  this  dislocation. 

Pathology. — The  ridge  which  divides  antero-posteriorly  the  greater 
sigmoid  cavity  of  the  ulna,  having  been  driven  over  the  elevated 
inner  margin  of  the  trochlea,  falls  down  u[>on  the  epitrochlea,  so  as,  in 
some  sense,  to  embrace  it  instead  of  the  trochlea;  while  the  head  of  the 
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Fio.  280. 


rmlius  piisse^  inwai*di?  also,  and  is  made  to  occupy  the  troch!«».  fiom 
which  the  ulna  has  escaped.  Generally  the  head  of  the  mdiiift  h  ftmnd 
in  the  ^nme  line  with  the  ulna  <Fig»  280),  hit 
it  may  sntTer  a  luxation  and  \ye  found  a  little 
in  advance  of  the  nlna^  or  possibly  a  little  in 
the  rear, 

I  choose  also  to  regrard  the  djsln<'ati«m  in* 
wards  and  npwards  as  only  a  variety  nf  thtf 
dislocation  inwards? ;  in  which  form  of  the  w- 
cidcnt  the  comnoid  procef^  of  the  ulna  is  thrttst 
upwards  above  the  e[>i(^^ndyle,  and  th*>  h«id 
of  the  radius  occupies  the  olecrano-  ►r 

re:?its  upon  the  back  of  the  hutnerus  >  ^t» 

in  this  vicinity. 

In  addition  to  tlie  injury  suffered  by  the 
ligaments  and  ouiecles,  the  ulnar  nerve  in  both 
varieties  of  inward  dislwation  is  r  '"  V 
liable  to  wntusioUj  in  consequence  mI  w^ 

crushed  Ix^tween  the  olecranon  prot*css  and  the 
epi  trochlea. 

Stfjuptomj^,— If  the  dislocation   is   only  in* 
war<ls,  the  olecranon  process  can  be  feh  ^^ 
jecting  upon   the  inner  side,  and   c^miT 
con<*caling  the  cplcondylc ;  while  tli  4 

the  radius,  havitig  abandoned  it^  soi  ly 

be  felt  inflistinctly  in  the  Ijend  of  the  ana. 
The  external  condyle  (epicondyle)  h  remarka- 
bly prominent.  The  forearm  is  genemlly  more  or  less  flexed,  and  the 
hand  forcibly  pronated.    The  natural  outward  deflexion  of  the  f*  :^ 

a\8o  !ost^  or  it  may  be  even  inclined  slightly  inwards*     This  pb  i 

is  explained  by  tlie  |>osition  of  the  c[>icondyle,  upon  which  the  ^rt-aur 
sigmoid  cavity  now  resti«,  allowing  the  ulna  to  overlap  a  little  upon  tlie 
humerus;  rendering  the  forearm  actually  8<jmewhat  short^jr  alon^  it> 
ulnar  margin,  although  the  head  of  the  radius  may  still  occupy  the 
summit  of  the  trochlea. 

If  the  bonc8  are  dis[»laced  upwards  as  well  as  inwanls,  a  r<v 
shortening  is  dechire<l,  and  the  head  of  the  radius  may  U" 
behind  tlie  tmehlea,  or  over  the  olecmnon  fossa.  In  three  of  the  tour 
examples  seen  by  Malgaigne,  all  of  them  ancient,  the  foreurm  was  in 
a  state  of  supination.  Other  surgeons  have  met  vvitti  casi^  in  which 
the  forearm  was  supine,  but  tliey  must  l>e  considered  v^  exc^pitom  U> 
the  rule. 

The  tul lowing  example  of  this  dislocation,  unreduced  after  tlie  Inp^' 
of  fourteen  years,  is  reported  to  me  by  Dr.  T.  H.  8quier,  of  Eluura, 
N.  Y. :  Thomas  Cook,  now  in  his  nineteenth  year,  was  four  years  and 
ten  months  old  when  he  fell  from  a  pile  of  Ixiards  about  as  high  ab  a 
roanV  shoulder.  According  to  his  statement,  given  at  the  time,  his 
riglit  arm  caught  Ix'twcen  the  boards,  and,  in  falling,  he  turnetl  a  soro* 
ersault.  The  mother,  to  whom  the  child  immeiliately  ran,  gra^|ied 
his  arm  which  he  said  was  broken,  and  found  that  it  would  roll  and 


Most  frequent  form  of  Incuiu- 
pivte  iriMrard  dlslcMsJiUoti  of  tho 
fi)  rearm. 
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tarn  in  various  ways.  When  the  surgeon  arrived,  three  hours  after- 
wards, the  arra  was  very  much  swollen  and  the  accident  was  supposed 
to  be  a  fracture.  At  present  flexion  and  extension  are  perfect.  The 
forearm  has  an  inward  deflection  of  a  hand's  breadth  more  than  the 
other.  The  power  of  pronation  is  complete,  but  the  forearm  and  hand 
cannot  be  supinated  entirely.  The  external  condyle  is  very  prominent, 
but  the  internal  is  almost  hid  by  the  olecranon,  which  projects  inwards 
nearly  as  far  as  the  point  of  the  epicondyle.  The  finger  can  be  laid  in 
the  olecranon  fossa  behind,  and  all  the  back  part  of  the  trochlea  can  be 
distinctly  traced.  By  flexing  the  forearm  slowly,  as  it  approaches  a 
right  angle,  the  tendon  of  the  triceps  may  be  felt,  lodged,  as  it  were, 
on  the  back  part  of  the  point  of  the  epicondyle;  and  by  continuing  the 
flexion,  the  tendon  suddenly  slips  over  this  point  and  places  itself  on 
the  anterior  aspect  of  the  arm.  When  the  forearm  is  fully  flexed,  the 
tendon  is  advanced  full  three-quarters  of  an  inch  in  front  of  the  epicon- 
dyle. The  arm  is  very  serviceable,  but  invariably  pains  him  after  a 
hard  day's  work. 

Prognosis, — Malgaigne  was  unable  to  reduce  the  dislocation  in  a 
recent  case  of  incomplete  internal  dislocation,  which  came  under  his 
own  notice.  Triquet  succeeded  in  a  child  seven  years  old,  on  the 
fifteenth  day,  after  many  trials ;  but  the  movements  of  the  elbow-joint 
were  never  restored.  Dubruyn  succeeded  on  the  fifth  day,  but  not 
without  diflBculty ;  the  case  reported  by  Squier  was  mistaken  for  a  frac- 
ture, and  no  attempt  at  reduction  was  made ;  and  in  the  only  remain- 
ing example  which  has  been  put  uj)on  record,  the  pnecise  character  of 
the  accident  having  been  determined  by  Velpeau,  reduction  was  easily 
accomplished,  and  on  the  eighth  day* the  patient  was  dismissed.^ 

Of  the  four  examples  of  inwards  and  backwanls  luxation  seen  by 
Malgaigne,  not  one  was  ever  reduced;  but  as  the  history  of  them  all  is 
not  complete,  it  is  by  no  means  to  be  inferred  that  reduction  could  not 
have  been  easily  accomplished,  at  least  in  some  of  them,  at  the  first. 
Nor,  with  such  imperfect  details  before  us,  can  we  understand  fully 
what  complications  may  have  existed,  such  as  would  perhaps  render 
these  exceptional,  rather  than  illustrative  examples. 

One  of  these  patients  had  a  completely  anchylosed  elbow  at  the  end 
of  two  years,  but  pronation  and  supination  were  preserved.  In  the  case 
of  another,  however,  even  flexion  and  extension  were  as  perfect  as  in 
the  normal  condition. 

Treaiment — The  indications  of  treatment  are  the  same  as  in  disloca- 
tions outwards,  with  only  such  slight  modifications  as  the  judgment  of 
every  surgeon  must  naturally  suggest.  I  prefer  to  employ  by  way  of 
illustration  the  example  diagnosticated  by  Veli>eau. 

On  the  10th  of  May,  1848,  Alexandrine  Guyot,  set.  22,  entered  the 
Hospital  of  La  Charit6  with  an  incomplete  inward  dislocation  of  the 
forearm,  which  had  just  occ^urred.  The  hand  and  forearm  were  in  a 
state  of  forced  pronation,  half-flexed  and  the  whole  limb  from  the  elbow 
downwards  was  deflected  inwards.     There  were  present  also  all  the 

^  DenucS,  op.  cit.,  pp.  154-166. 
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Other  usual  sij^ns  of  this  dislocation,  aud  Velpeau  had   no  doabt  as  to 
its  true  chamcter. 

In  oilier  to  acfomplish  rerluction,  one  a^if^tant  made  eoantpf-vitfsi* 
Bion  upon  the  arm,  while  a  second  made  direct  exteasion  ojjoo  the 
foreann.  At  firr?t  the  tractions  were  made  in  the  direct i^  ''  '  e  fort* 
arm  (floxt^l  and  prone),  but  gradually  the  arm  was  str  ^  tod 

snpinated.     Then  the  surgeon,  seizing  with  one  hand  the  m  ^- 

treniitv  of  the  forearm,  and  witli  the  other  the  inferior  e\  'f 

the  arm,  acted  (breibly  ujKm  the  two  jwrtions  in  opposite  dinecUun^i 
and  immediately  the  re(hietion  was  effect<?d  with  a  noise.* 

i  4.  BiAlocation  of  the  Radius  and  TTlaa  Porwards, 

Sir  Astley  Cooper,  Vidnl  (de  Cassis),  and  othen?;  have  «!'  4 

this  drslcK'ation  was  pas-sible  without  a  fnicture  c»f  the  olei  t  /   '- 

eess ;  hut  Monin,  Prior,  X'^eliK'au,  Canton,*  and  Dcnitc^'  luive  i^rb  n^ 
ported  one  example,  so  that  iti»  existence  may  now  l^e  ocMisidervd  m 

Fto.  281. 


£.  CftHtou'KCUo  of  rlisliK'attoo  of  the  radius  ami}  utna  fonvaiil*. 


established.     Nevertheless,  it  ib  only  as  a  result  of  very  violent 
extraordinary  aeeidents,  hy  which  the  forearm  ts  fi»rcibly    flexed, 
greatly  extended,  or  twisted,  or  in  some  other  unu8md  and  iiidijifik 
way  the  olecranon  is  placed  in  front  of  the  huments. 

The  followiut;;  ts  a  snnnnary  of  the  fact^^  in  VelfMtiu^s  case.     Alex- 
andrinc  Carelli,  let.  23^  was  knocked  down  by  a  carriage,  on  ike  fiist 


1  Di'nue4,  op,  cit.,  p.  166. 


*  Diik  Quart  Journ,  of  Med.  Set»  Aii^.  IWl 
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of  July,  1848,  the  wheel  passing  over  the  right  arm.  The  arm  was 
found  in  a  right-angled  position,  and  it  could  neither  be  flexed  nor 
extended ;  the  forearm  was  strongly  supinated ;  the  projecting  angle 
usually  made  by  the  olecranon  process  was  replaced  by  the  irregular 
extremity  of  the  humerus  ;  the  forearm  was  shortened  upon  the  arm ; 
the  head  of  the  radius  resting  in  the  coronoid  fossa,  and  the  olecranon 
process  being  also  carried  upwards  and  a  little  outwards.  Re<luction 
was  easily  accomplished,  and  the  patient  left  on  the  nineteenth  day, 
with  only  a  slight  remaining  stiffness  in  the  joint.^ 

A  case  is  reported  to  have  come  under  the  ol)servation  of  Mr.  J.  W. 
Langmore,  house  surgeon  at  the  University  College  Hospital,  London. 
It  was  occasioned  by  a  fall  upon  the  elbow.  The  reduction  of  the 
ulna  was  easily  accomplished  by  placing  the  knee  in  the  bend  of  the 
elbow  and  flexing  the  arm.  The  radius  was  then  reduced  by  pressure 
and  extension.* 

Chapel  has  reported  a  case  of  dislocation  forwards  and  outwards, 
which  he  readily  reduced  soon  after  it  occurred,  while  Colson,  Leva, 
and  Guyot  have  each  reporte<l  one  example  of  «t/6-luxation  forwards, 
in  which  the  extremity  of  the  olecranon  process  has  been  found  resting 
upon  the  extremity  of  the  humeral  trochlea.^ 

Treatment — If  the  dislocation  is  complete,  and  the  forearm  is  short- 
ened and  flexed  uj)on  the  arm,  the  reduction  should  be  fii'st  attempted 
by  violent  flexion,  or  by  flexion  combined  with  extension  from  the 
wrist,  and  counter-extension  from  the  lower  portion  of  the  humerus. 
If  the  dislocation  is  incomplete,  and  the  forearm  is  extended  upon  the 
arm,  the  re<luction  may  be  readily  accomplished  by  extension  alone,  or 
bv  moderate  flexion. 


CHAPTER  X. 

DISLOCATIONS  OF  THE  WRIST  (RADIOCARPAL). 

Regarded  as  an  accident  of  not  unusual  occurrence  by  Hippocrates, 
J.  L.  Petit,  Duverney,  lioyer,  and  by  most  if  not  all  of  the  older 
writers,  its  frequency  began  to  be  questioned  by  Pouteau,  and  finally 
its  existence  was  almost  absolutely  denied  by  Dupuytren,  who  remarks : 
"I  have  for  a  long  time  publicly  taught  that  fractures  of  the  carpal 
end  of  the  radius  are  extremely  common ;  that  I  had  always  found 
these  supposed  dislocations  of  the  wrist  turn  out  to  be  fractures;  and 
that,  in  spite  of  all  which  has  been  said  upon  the  subject,  I  have  never 
met  with,  or  heard  of,  one  single  well -authenticated  and  convincing 
case  of  the  dislocation  in  qnestitm."  Dupuytren  subsequently  declared 
that  he  would  not  positively  deny  the  possibility  of  the  accident,  yet 

*  Denuc^,  op  cit.,  p.  110. 

'  New  York  Mpd.  Record,  March  1,  1867,  from  the  London  Lancet. 

*  Denuce,  p.  120. 
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that  "it  must  at  least  Im  atlmittetl  that  the  accident  is  an  extrrmelT 
nu^  one/*  Wi^hiiij;  to  ex )  tin  in  this  Infrequency,  he  ^rs:  '^  In  exam- 
ining the  structure  of  tho  a^oft  parts,  one  cannot  fail  to  pereeivi*  thai  U  b 
not  tht!  ligaments  which  prevent  the  di.* placement  of  the  articular  sur- 
face forwards,  hut  that  this  effect  is  espet^lally  due  to  the  nn' 
flexor  tenilnns,  deprivfxl  as  they  are  at  this  point  of  all  the  tl. 
and  reduced  to  the  simple  fibrous  tissue  which  compotes  them.  Ti 
tendons  are  bound  together  l>enezith  the  anterior  annular  ligament 
the  wrist,  and  thus  oHer  so  ctKcient  a  resistance  that  severe  folk  are 
insutKcieiit  to  tear  them  through;  the  hand  is  forced  into  a  <itate  of 
extreme  extension,  and  the  tendons  are  iirraly  applied  on  the*  anterior 
part  of  the  radio-rarpal  articulation.     If  the  extension  is  r-t  -r 

augmented,  the  wrisi-^joint  iw  yet  more  closely  clasped  by  tJ  i^ 

and  their  power  of  re?4i8tance  is  incalculable;  I  am  convinced  thai  a 
force  etpjivahfut  to  one  thousand  iK)unds  weight  would  be  inadei|tial!f 
to  overcome  it;  anfl  the  known  power  of  the  teudo  Aehillis  is  iwjfli- 
cient  to  prove  that  this  cfimputation  is  not  exaggerated. 

*' The  risk  of  disliM^ation  backwards  hy  a  fall  on  the  dorsal  surface 
of  the  hand  is  eipially  jxrecltided  by  the  tendons  of  the  extensor  nrn^ 
cles.  Tlieir  arrangement  and  relations  at  the  back  of  the  joint  are 
similar;  it  is  true,  they  are  not  quite  so  strong;  but  we  muiil  athitit 
that  their  power  of  resistance  is  very  considerable,  when  we  take  inta 
consideration  liow  they  are  in<»loscd  in  sheallis  as  they  cross  lN>ne:itli 
the  postcri(»r  annular  ligament  of  the  wrist.  I  have  not  alio  '  '  ^  *• 
ulmi,  fiir  it  hos  ivally  little  av  nothing  to  do  with  these  mo\  •     ,  us 

it  th)es  not  articulate  {dircH-tly)  with  the  hand, 

**To  sum  up^  then,  the  extreme  rarity  of  dislocation   forwards 
backwards  is  owing  to  the  obstacles  opposed  by  the  flexor  or  cxt 
tendons." 

The  4>pinion  of  such  a  writer  as  Dupuytren,  whose  experience  was 
very  great,  and  who  described  only  what  he  had  sw^n^  is  always  en- 
titled to  profound  respect;  yet  it  has  been  the  practice  of  ncarlv  nil 
who  have  ma<le  any  reference  to  Ids  opinions  in  this  matter  to 
of  them  lightly,  and  nf»t  a  few  liave  falsely  representetl  him  as  - 
that  such  a  dtslocaltnn  was  'impossible/'     The  fact   is,  that  snr. 
do  still  constiintly  mistake  fractures  of  t\w  lower  end  of  the  ; 
for  dislix'utions,  as  my  own  personal  observati<jn  can  attest;  nu> 
withstanding  examples  huve  been  re[)orted  by  Rene,  Marjorlin,  Pailicfl^ 
Cru veil liier,\"oi i Icm ier,  lioinot,  Malgaigne^ Si-outetten, Bruusby  CiH>[ier, 
Fergussim,  \V.  Parker,  and  others,  yet  the  whole  number  of  ca^ss  for 
which  the  distinction  is  claimed  is,  to  this  tlay,  so  inconsi  '       '  '     - 
only  to  establish  the  vahie  and  accuracy  of  I>upuytren*s  op  r. 

the  **accidcjit  is  an  extremely  rare  one,**  Ihit  it  is,  perhaf>s,  moei  n*- 
markabic,  that  while  very  tew  of  these  suppose*!  examples  have  been 
veriiied  by  an  autoj)sy,  in  every  instan<v  in  which  the  autopsy  has  U^n 
made,  the  dislocation  has  l)een  found  to  l>e  complicated  with  a  fnictufv, 
generally  of  the  lower  extremity  of  the  radius  or  of  the  styloid  apiphy- 
sis  of  the  ulna, 

Tl»e  existence  of  a  complication,  however,  doee  not  render  the  non- 
dent  any  the  less  a  dishxmtion,  although  it  may  render  the  diagocw 
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more  difficult,  and  modify  somewhat  the  indications  of  treatment.  A 
knowledge  of  the  fact,  also,  that  such  complications  have  always  been 
observed  in  the  autopsy,  may  leave  us  in  doubt  as  to  what  is  the  nat- 
ural history  of  a  simple,  uncomplicated  dislocation,  if,  indeed,  it  does 
not  warrant  a  suspicion  that  such  a  case  never  occurs.  We  shall, 
nevertheless,  after  a  careful  analysis  of  the  cases  as  they  have  been 
reported,  and  by  a  consideration  of  the  anatomy  of  this  articulation, 
be  able  to  determine  with  some  degree  of  accuracy,  perhaps,  what  are, 
or  what  ought  to  be,  the  usual  causes,  signs,  treatment,  etc.,  of  these 
accidents. 

Partial  1  nidations  have  also  been  frequently  described  by  surgeons. 
I  have  never  met  with  an  example,  but  the  following  case,  related  to 
me  by  the  patient  himself,  I  believe  to  have  been  a  case  in  point. 

Lewis  C,  of  Buffalo,  cet.  18,  by  a  fall  upon  his  hand,  broke  the  left 
forearm  below  the  middle,  and  at  the  same  time,  as  he  affirms,  partially 
dislocated  the  carpal  bones  backwards.  Dr.  Spaulding,  of  Williams- 
ville,  N.  Y,,  took  charge  of  the  limb,  and  pronounced  it  a  fracture, 
with  partial  dislocation,  and  for  more  than  a  year  after  the  accident 
the  bones  had  a  tendency  to  become  displaced  in  the  same  direction. 
Whenever  he  attempted  to  lift  even  the  weight  of  half  a  pound,  with 
his  hand  supinated  and  his  forearm  extended  horizontally,  the  lower 
end  of  the  radius  would  spring  suddenly  forwards,  and  all  power  in 
the  arm  would  be  lost.  When  this  happened,  as  it  did  quite  often,  he 
always  reduced  the  bones  himself,  by  simply  pushing  upon  them  in  the 
direction  of  the  articulation. 

Fourteen  years  after  the  accident,  I  examined  the  arm  and  found  it 
in  all  respects  perfect,  except  that  the  forearm  was  shortened  about 
one-tliird  of  an  inch,  which  shortening  was  due,  no  doubt,  to  the  over- 
lapping of  the  broken  bones. 

(I  am  unable  to  verify  the  accuracy  of  the  statements  made  in  the 
following  paragraph ;  but  as  there  seems  to  be  no  reason  why  they 
should  not  be  accepted,  it  will  be  proper  to  give  them  a  place  in  this 
treatise. 

"  According  to  Francis  L.  Parker,  M.D.,  Professor  of  Anatomy  in 
the  Medical  College  of  South  Carolina  {Trans.  S.  C.  Med.  Assoc.)^  there 
wre  thirty-three  cases  of  so-called  dislocations  of  the  wrist-joint  on 
record  (omitting  the  cases  of  W.  Parker  and  Rcn6),  including  his  own, 
viz.,  case  of  dislocation  of  the  wrist-joint  backwards.  Of  these,  twenty- 
three  are  said  to  have  been  luxated  backwards  and  teh  forwards,  and 
of  this  entire  number  only  seven,  five  backwards  and  two  forwards, 
are  free  from  all  objection.  Of  the  twenty-six  cases  of  doubtful  or 
unsatisfactory  dislocations,  sixteen  were  complicated  with  fracture  of 
one  of  the  bones  or  processes  connected  with  the  joint ;  three  were  com- 
pound, three  were  incomplete,  two  were  arthritic  or  pathological  si)eci- 
mens,  and  two  were  objected  to  from  other  causes.  Of  the  thirty-three 
so-called  dislocations,  the  sex  is  recorded  here  in  fourteen  instances ;  of 
these  eleven  were  males  and  three  were  females.  Of  the  seven  cases 
classed  as  genuine  ones,  one  post-mortem  was  made  (case  of  M.  Malle), 
which  confirmed  the  diagnosis;  in  six  remaining  cases  the  patients 
regained  the  use  of  the  limb  in  a  very  short  time,  without  a  tendency 
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to  clisjilacement  or  deformity.  Of  thene  seven  nii>es  aeoepted  as  genuuii^ 
two  baekwanl  dislcK-ations  were  prndacHKl,  the  force  of  the  fall  betug 
receiveil,  in  one  instanct%  un  the  dorsum  of  the  hand  (Hanir'*  *  \n 
the  i»ther  uikhi  the  palmar  surfare  (Parker^^);  in  XL  Mm  a 

forward  ilis[)laocnn'nt,  th«*  |>rei?iHiiption  is  that  the  patient  ILll  i*ii  ihr 
pahii  of  his  hand,  Init  tlii-s  h  not  cietinitely  stated;  and  in  the  four  re- 
niainini;  ease^  this  pt»int  is  not  spe<i(ied.  He  hiys  down  the  followiag 
praeti«il  cMinchisionSj  whieh  n»ay  l>e  d»*rive(i  therefrom  :  l^t.  The  wrist- 
joint  maybe  <lish>eated  haekward,**  or  forwanls  without  frai^rnrif  on 
nipt  11  re  of  the  integnmont^i;  ImiIIi  are  extremely  nire ;  i\u  '  '  ir»l 
disphu'onH  nt  is  the  most  frt»qiient.      2d,   Cai?e8  of  so-t^lIed  n 

of  the  wrist  may  he  assoriated  with  fraetnre  of  the  ra»lius  nod  ulna,  nr 
w  ith  eitiier  of  these  bones  sef^arately,  with  both  styh»id  prtKT?jefi-s,  of 
either  of  tlieni,  or  with  fraeture  of  the  artieulatin^  8urfaee  of  the  nidiu$; 
no  instance  has  been  reeoi'de*!  of  a  dlsloeation  of  this  joint  cy>mplif*sit«l 
with  fracture  tti'  the  ear})al  bones.  3d.  DisliK-atioti  of  flu*  wrist  hxck- 
wards  <ir  forwards  may  lie  eom|ilicatal  witli  rnptun*  of  tlie  integnnienb 
anteriorly  or  posteri(»rly,  or  hiterally,  witJj  or  withtmt  fnietnre  of  the 
.styloid  processes/*') 

i  h  Dislocations  of  the  Carpal  Bones  Backwards. 

Chmes, — ^The  same  casualty,  namely,  a  fall  upon  the  palm  af  tin 
hand,  whi(*h,  as  we  have  elsewliere  noticed,  produces  frei|nentiy  a  ftno 
tnre  of  the  lower  end  of  the  ra<lius,  Mcrasii)nally  a  di^hwiitifni  of  the 
radius  and  ulna  backwards,  at  the  elbow-joint,  may  also,  it  is  Udievrd, 

.pecasiou  stauetimes  a  dislocation  of  the  carpal   bom*^  backwartk.     In 
B?veral  of  the  ca^ics  re|x)rte«l,  this  cause  ha^i   been  assigned  ;  but  in  the 

^nly  example  of  simple  dislocation  which  has  ever  eorae  under  my 
notice,  and  which  1  liave  every  reason  to  believe  wa«  a  simple  di?*h>» 
cation  unaccnnqmnii'd  wilh  a  fracture,  the  carpal  bones  wert*  (Imiwn 
back  by  a  tall  u\nm  tlie  back  of  the  hand.  The  following  is  a  brief 
acetiunl  of  the  case: 

The  Rev.  Slc|ihi'n  Porter,  of  Ciencva,  X.  Y,,  a?t.  T5,  wdiile  viralkin^ 
with  his  son  after  dark, an<l  holdint;  in  his  rijiht  hand  a  satchel » slipped 
and  fell.  In  tlte  effort  to  save  himself,  and  still  rctainini;  hi*  ^ra«p 
U|ion  the  sjitehel,  his  riglit  hand  struck  the  sichnvalk  flexed,  and  in 
such  a  way  as  that  the  whole  fnrce  of  the  fall  wns  reiriv*'*!  upm  thr 
back  of  the  hand  ami  wrist,  thus  throwinj^  the  hand  into  a  state 4»f 
extreme  flexion.  In  less  than  twenty  minute«  hr  was  at  my  boa^r. 
No  swellin*!^  had  yet  o(*currfd,  and  the  moment  I  hKiktnl  at  the  wri-^ 
I  said  t<»  him/' You  have  broken  ynur  arm;'*  so  mtieti  did  it  reseml»le 
a  fracture  of  the  lc>wer  en*l  of  the  radius.  A  further  exaniinatiim  l«l 
me  to  a  dinerciit  couclusion.  The  palmar  surfiu-e  of  the  wrist  pre- 
sented an  abrupt  rising  nmr  the  radio-carpal  articidatitui,  the  summit 
of  which  was  on  the  same  plane  and  contiruiouB  with  the  boni^  of  lh# 
forearm,  and  a  corresjKmding  elevation  existed  upon  the  dor^l  .^ur£ife 
terminating  in  the  carpal   b)ne8  and   hand  ;  the  hand  n^a^  4»tightlr 
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inclined  backwards,  but  the  fingers  were  moderately  flexed  upon  the 
palm.  To  this  extent  the  accident  bore  the  features  of  a  fracture  of 
the  radius ;  but  the  hand  did  not  fall  to  the  radial  side ;  the  projec- 
tions upon  the  palmar  and  dorsal  surfaces  were  more  abrupt  than  I 
had  ever  seen  in  a  case  of  fracture,  and  which,  if  it  were  a  fracture, 
would  imply  that  the  broken  extremities  had  been  driven  off  from 
each  other  completely ;  the  most  salient  angles  of  these  projections 
were  abrupt,  but  not  sharp  or  ragged ;  the  styloid  apophyses  could  be 
distinctly  felt,  and  I  was  not  only  able  to  determine  that  they  were 
not  broken,  but,  by  observing  their  relations  to  the  palmar  and  dorsal 
eminences,  it  was  easy  to  see  that  these  latter  corresponded  to  the 
situation  of  the  articulation. 

In  addition  to  these  evidences  that  I  had  to  deal  with  a  dislocation, 
and  not  a  fracture,  we  had  the  testimony  furnished  by  the  reduction, 
which  was  not  made,  however,  until  by  every  possible  means  the  diag- 
nosis was  definitely  settled.  Seizing  the  hand  of  the  gentleman  with 
my  own  hand,  palm  to  palm,  and  making  moderate  but  steady  exten- 
sion in  a  straight  line,  the  bones  suddenly  resumed  their  places  with 
the  usual  sensation  or  sound  accompanying  reductions.  There  was  no 
grating,  or  chafing,  or  crushing,  nor  was  the  reduction  accomplished 
gradually,  but  suddenly.  To  test  still  further  the  accuracy  of  the 
diagnosis,  I  now  pressed  forcibly  upon  the  wrist  from  before  back,  but 
without  producing  any  degree  of  displacement,  nor  could  any  crepitus 
still  be  detected.  No  splint  was  applied,  and  on  the  following  morn- 
ing Mr.  Porter  preached  from  one  of  the  pulpits  in  the  city,  only  re- 
taining his  arm  in  a  sling.     . 

Sixteen  months  after  the  accident,  September  15,  1858,  this  gentle^ 
man  again  called  upon  me,  and  I  found  the  arm  perfect  in  all  respects. 

Fig.  282. 


Dislocation  of  the  carpal  bones  backwards.    (From  Fergusson.) 

except  that  it  was  not  quite  as  strong  as  before ;  the  lower  extremity 
of  the  ulna  was  preternatural ly  movable,  and  occasionally  he  felt  a 
sndden  slipping  in  the  radio-carpal  articulation. 

PcUhologtcal  Anatomy. — In  the  examples  of  compound  or  compli- 
cated dislocations,  which  have  been  exposed  by  dissections,  the  pos- 
terior and  lateral  ligaments  have  been  found  extensively  torn,  as  also 
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frequently  the  anterior  ligament^  with  or  without  separation  of  the 
radial  or  ulnar  apophyses;  the  extensor  muscles  torn  up  from  the  lower 

f)art  of  the  forearm  and  displaced ;  the  first  row  of  the  carpal  boDes 
ying  underneath  the  tendons,  and  upon  the  bones  of  the  forearm, 
sometimes  having  been  carried  directly  upwards,  sometimes  upwank 
and  a  little  inwards,  and  at  other  times  upwards  and  outwards;  the 
arteries  and  nerves  have  occasionally  escaped  serious  injury,  but  more 
often  they  have  been  displaced,  bruised,  or  torn  asunder. 

Such  are,  briefly,  the  pathological  circumstances  which  may  besup- 
pased  to  exist,  also,  in  a  lesser  or  greater  degree,  in  nearly  all  cases  of 
simple  dislocations. 

In  compound  dislocations,  however,  the  muscles,  or  rather  the  ten- 
dons, are  twisted,  torn,  and  thrust  aside,  producing  very  extensive 
lesions  among  the  deeper  structures  of  the  forearm  and  hand  before 
the  integuments  can  be  made  to  yield. 

On  the  2d  of  May,  1852,  Silas  Usher,  aet.  54,  had  his  right  arm 
caught  between  the  bumpers  of  two  cars,  bruising  the  hand  and  dislo- 
cating the  carpal  bones  backwards,  the  radius  and  ulna  being  thrown 
forwards  and  pushed  completely  through  the  skin  into  the  palm  of  the 
hand.  Most  of  the  flexor  tendons  had  been  merely  thrust  aside,  but 
one  or  two  were  torn  asunder ;  the  median  nerve  was  torn  off,  but  the 
radial  and  ulnar  nerves  were  apparently  uninjured,  and  there  was  no 
fracture.  The  patient  being  a  temperate  man,  in  perfect  health,  and 
the  bones  having  been  easily  replaced  by  moderate  extension,  it  was 
determined  to  make  an  effort  to  save  the  arm.  The  limb  was  therefore 
laid  on  a  carefully  padded  splint,  and  cool  water  lotions  diligently 
applied.  Phlegmonous  erysipelas  began  to  develop  itself  on  the  thirf 
day  ;  and  on  the  ninth,  gangrene  having  attacked  the  limb,  I  ampu- 
tated a  little  above  the  middle  of  the  humerus.  On  the  fourteenth 
day  haemorrhage  occurred  suddenly  from  the  stump,  and  when  I  reached 
him  he  was  pulseless  and  dying. 

The  result  demonstrated  the  error  of  the  attempt  to  save  the  limb 
without  resection  of  the  lower  ends  of  the  bones  of  the  forearm. 

Symptoms. — ^The  usual  signs  have  already  been  suflBciently  stated 
in  the  example  which  we  have  given.     The  most  important  diagnostic 

marks  are  found  in  the  abruptness 
Fig.  283.  of  the  anglcs  formed  by  the  pro- 

jecting bones;  the  relation  of  these 
prominences  to  the  styloid  apophy- 
ses;  in  the  total  absence  of  crepi- 
tus; and  in  the  reduction,  which  is 
accomplished  easily,  suddenly,  and 
with  a  characteristic  sensation.    If 

Dislocation  of  the  carpal  bones  backwards.  a  fracturC  COmplicataS  the   aCcidcDt, 

crepitus  may  also  be  present.  It 
should  be  remembered,  moreover,  that  when  the  styloid  process  of  the 
radius  is  broken,  if  the  hand  is  moved  backwards  and  forwards  this 
process  will  move  also,  which  might  lead  to  the  supposition  that  the 
radius  was  broken  higher  up,  and  that  it  was  not  a  dislocation  at  all. 
Prognosis, — In  compound  dislocations  the  prognosis  is  exceedingly 


DISLOCATIONS    OP    THE    CARPAL    BONES    FORWARDS.      651 

gnve,  unless  the  surgeon  determines  to  resort  to  amputation,  or,  what 
K generally  much  preferable,  to  resection.  In  dislocations  complicated 
mk  fracture  of  the  posterior  edge  of  the  articulating  surface  of  the 
idios  ("Barton's  fracture"*),  some  difficulty  may  be  experienced  in 
staining  the  bones  in  place ;  but  when  this  fracture  does  not  exist,  the 
OBterior  margin  of  the  articulation,  considerably  elevated  above  its 
iterior  margin,  constitutes  a  sufficient  protection  against  a  reluxation 
I  that  dire<3tion.  In  all  cases,  also  complicated  with  fracture,  even  of 
1  apophysis,  intense  inflammation  and  swelling  are  likely  to  follow, 
id  the  danger  of  a  permanent  anchylosis  is  greatly  increased. 

TreaJtment. — Extension  in  a  straight  line  has  generally  been  found 
ifficient  to  accomplish  the  reduction ;  to  which  may  be  added  a  slight 
tcking  or  lateral  motion,  if  necessary. 

The  reduction  may  be  efTccted  also  by  pressing  the  hand  backwards, 
hile  the  surgeon  pushes  the  carpus  downwards  from  behind  and 
twve,  in  the  direction  of  the  articulation. 

Unless  a  tendency  to  displacement  exists,  no  splints  or  bandages  of 
ay  kind  ought  to  be  applied,  but  it  should  be  treated  by  rest  and  cool 
ater  lotions  until  all  danger  from  inflammation  has  passed. 

\  2.  Dislocations  of  the  Carpal  Bones  Forwards. 

The  causes,  mechanism,  symptoms,  pathology,  treatment,  etc.,  of  this 

cident  resemble  in  so  many  points  those  of  the  preceding  dislocation, 

ith  only  the  differences  ueces-  ^34 

rily  due  to  a  change  in  the 

rection  of  the  bones,  that  I 

id   it  not  worth  while  to  do 

ore  than  to  relate  one  single 

:ample,  contained  in  Bransby 

ooper's  edition  of  Sir  Astley's 

ork  on  Fractures  and  Disloca- 

ms.     The  case  did  not  come 

ider  the  observation  of  Mr. 

ooper  himself,  but  was  related 

'  him  by  Mr.  Haydon,  a  sur- 

jon  residing  in  Loudon.     It 

especially  interesting  as  fur- 
shincr  an  example  of  a  disloca-  t.,  1    .:      ,.u         1  w       r      ^ 

P ,       t  .*  ,  Dislocation  of  the  carpal  bonea  forwards. 

an  01  both  wnsts  at  the  same 

oment,  and  from  similar  causes,  but  in  oj)posite  directions. 
A  lad,  aged  about  thirteen  years,  was  thrown  violently  from  a  horse 
1  the  11th  of  June,  1840,  striking  upon  the  palms  of  both  hands  and 
3on  his  forehead.  The  lefl  carpus  was  found  to  be  dislocated  back- 
ards,  the  radius  lying  in  front  and  upon  the  scaphoides  and  trapezium. 
he  right  carpus  was  dislocated  forwards,  the  radius  and  ulna  project- 
ig  posteriorly,  and  the  bones  of  the  carpus  forming  an  "  irregular 
aotty  tumor  terminating  abruptly"  anteriorly. 

1  Philadelphia  Medical  Examiner,  1838. 
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A  very  careful  examination  was  made  to  determine  what  parts  cune 
in  contact  with  the  resisting  force,  but  although  the  palms  of  bodi 
hands  were  extensively  bruised,  there  was  not  the  slightest  bruise  oo 

the  back  of  either  hand.   Nor 
^'®-  285.  were  the  gentlemen  present  able 

to  find  any  evidence  whatever 
that  the  dislocation  was  aooom- 
panied  with  a  fracture.  "More- 
over," says  Mr.  Haydon,  "we 
were  strengthened  in  our  opiD- 

Dislocation  of  the  carpal  bones  forwards.  iou  that   this  WaS  a  CaSe  of  dis- 

location, unattended  with  anj 
fracture,  because  the  dislocations  appeared  so  perfect ;  the  two  tamors 
in  each  member  so  distinct;  the  reduction  so  complete;  the  strength  of 
the  parts  after  reduction  so  great ;  and  lastly,  by  the  very  trifling  pain 
felt  aft«r  reduction,  for  within  an  hour  after,  tJie  patient  could  rotate 
the  hand,  and  supinate  it  when  pronated — this  could  not,  we  believe, 
have  been  done  had  there  existed  a  fracture." 
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CHAPTEK  XL 

DISLOCATIONS  OF  THE  LOWER  END  OF  THE  ULNA  (INFERIOR 

RADIO-ULNAR). 

In  connection  with  fractures  of  the  lower  end  of  the  radius  this 
accident  is  not  very  uncommon.  I  have  myself  met  with  it  under 
these  circumstances  several  times ;  but  without  a  fracture  it  is  quite 
rare.  Dupuytren  met  with  but  two  cases  in  his  long  and  extensive 
practice.  Sir  Astley  Cooper  does  not  record  a  single  instance,  and 
many  surgeons  affirm  that  they  have  never  seen  the  dislocation  in 
question. 

i  1.  Dislocations  of  the  Lower  End  of  the  Ulna  Backwards. 

To  the  eleven  or  twelve  examples  collected  and  referred  to  by  Mal- 
gaigne,  I  am  only  able  to  add  two  cases  of  ancient  luxation  seen  by 
myself. 

Causes. — Duges  mentions  the  case  of  a  little  girl  in  whom  the  acci- 
dent occurred  in  both  arms,  but  at  different  periods,  by  being  lifted  by 
the  hands.  One  of  the  patients  seen  by  Desault,  a  child  five  years  old, 
had  the  ulna  dislocated  backwards  by  extension  accompanied  with 
forced  pronation,  and  in  another  example,  cited  by  him,  forced  prona- 
tion alone,  as  in  wringing  wet  clothes,  was  found  to  have  been  suffi- 
cient.    In  Herteaux's  case  the  patient  had  fallen  upon  her  wrist. 

Pathological  AruUomy. — Rupture  of  the  synovial  membrane  (sacci- 
form ligament),  and  also  of  the  ligament  which  binds  the  ulna  to  the 
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cuneiform  bone  :  the  little  head  or  lower  extremity  of  the  ulna  aban- 
doning its  socket  in  the  radius,  and  being  thrown  backwards,  or  in 
some  cases  bactkwards  and  outwards,  so  as  to  cross  obliquely  the  lower 
end  of  the  radius ;  or  it  may  incline  inwards  as  well  as  backwards. 

House  Surgeon  Owen,  of  Bellevue  Hospital,  called  my  attention, 
April  4,  1869,  to  an  example  of  this  dislocation  in  ward  28.  The 
patient,  Mary  Fay,  aet.  27,  having  puerperal  mania,  was  confined  some 
time  in  February,  in  a  strait-jacket,  and  the  accident  happened  during 
this  confinement,  about  six  weeks  before  she  came  under  my  notice. 
I  found  the  right  ulna  displaced  backwards  so  that  its  artiular  surfaces 
were  completely  separated ;  but  it  did  not  override  the  radius,  and 
with  moderate  pressure  it  was  returned  to  place.  The  dislocation  and 
reduction,  which  had  been  frequently  made  by  the  house  staff' since  the 
accident,  caused  no  pain,  but  was  accompanied  with  a  slight  grating 
sensation. 

Dr.  Moore,  of  Rochester,  has  found  this  dislocation  existing  in  con- 
nection with  a  CoUes  fracture.  In  the  chapter  on  fractures  of  the 
radius  I  have  made  especial  reference  to  the  views  of  this  distinguished 
surgeon  upon  this  subject. 

Several  examples  are  mentioned  also  in  which  the  end  of  the  bone 
has  been  thrust  completely  through  the  integuments. 

Prognosis, — In  recent  cases  the  reduction  has  generally  been  accom- 

Elished  without  difficulty,  and  in  only  three  or  four  instances  has  the 
one  become  spontaneously  displaced. 

Loder  reduced  the  ulna  after  eight  weeks,  and  Rognetta  after  sixty 
days.  In  one  of  the  examples  to  which  I  have  already  referred  as 
having  been  seen  by  myself,  the  dislocation  had  existed  twenty  years, 
the  accident  having  occurred  in  Ireland  when  the  person  was  fifteen 
years  old.  When  I  examined  the  arm,  July  21,  1850,  the  right  ulna 
projected  backwards  and  a  little  outwards,  about  half  an  inch.  He 
said  he  had  been  lame  with  it  for  several  years,  but  the  motions  of  the 
wrist-joint  were  now  completely  restored,  and  both  pronation  and  su- 
pination were  perfect. 

Symptoms. — The  hand  is  usually  fixed  in  a  position  midway  between 
supination  and  pronation.  Boyer,  however,  found  the  hand  in  a  state 
of  extreme  pronation.  The  extremity  of  the  ulna  is  felt  and  seen  dis- 
tinctly upon  the  back  of  the  wrist,  prominent  and  movable ;  and  the 
styloid  process  is  no  longer  in  a  line  with  the  metacarpal  bone  of  the 
little  finger ;  the  fingers,  hand,  and  forearm  are  slightly  flexed. 

TreatmenL — The  reduction  may  be  accomplished  by  holding  firmly 
upon  the  radius  and  at  the  same  moment  pushing  the  ulna  forcibly 
toward  its  socket ;  or  by  simply  supinating  the  hand  strongly.  Some 
cases  demand  also  extension  and  counter-extension. 

Generally  the  bone  has  been  found  to  remain  in  its  place  without 
assistance,  yet  in  three  or  four  of  the  examples  upon  record  the  con- 
stant tendency  to  displacement  when  the  pressure  was  removed  has 
rendered  it  neceesary  to  employ  splints  and  compresses. 
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i  2.  Dislocations  of  the  Lower  End  of  the  Vina  Forwards. 

The  dislocation  forwards  is  said  by  Malgaigne  to  be  more  rare  thm 
the  dislocation  backwards.     In  addition  to  the  nine  cases  collectQc}^^ 
him,  I  have  been  able  to  add  one  reported  by  Parker,  of  Li verpooi  • 
leaving,  therefore,  a  difference  of  only  three  or  four  in  favor  of  the 
luxation  backwards ;  and  not  sufficient,  I  think,  to  warrant  any  posi- 
tive conclusions  as  to  the  relative  frequency  of  the  two  accidents. 

While  the  dislocation  backwards  is  usually  caused  by  violent  pro- 
nation of  the  hand,  this  dislocation  is  most  often  occasioned  by  violent 
supination.  The  hand  is  therefore  generally  found  to  be  supinated 
forcibly,  and  the  projection  formed  by  the  end  of  the  bone  is  seen  upon 
the  front  of  the  wrist  instead  of  the  back. 

By  pushing  the  ulna  toward  its  socket  while  an  attempt  is  made  to 
flex  the  hand,  or  by  extension,  supination,  etc.,  it  is  made  to  resume  its 
position  readily.  In  the  case  reported  by  Parker,  however,  the  reduc- 
tion was  effected  only  while  the  hand  was  pronated. 

Parker's  case,  already  referred  to,  is  thus  related : 

"  John  Dalton,  aged  forty,  applied  to  the  hospital  Aug.  9th,  1841, 
under  the  following  circumstances : 

"  States  that  he  is  a  carter,  and  falling  down,  the  shaft  of  the  cart 
fell  upon  his  hand  and  forearm,  in  such  a  way  as  to  supinate  them 
forcibly.     He  complains  of  pain  in  the  left  wrist.     The  forearm  is 
supinated^  and  cannot  be  pronated,  the  attempt  causing  much  suffering. 
The  wrist-joint  can  be  flexed  or  extended  without  much  pain.    On 
looking  at  the  back  of  the  wrist,  the  appearance  is  characteristic ;  the 
natural  prominence  of  the  ulna  is  wanting ;  an  evident  depression 
exists,  as  if  the  lower  end  of  the  ulna  had  been  dissected  out ;  it  can  be 
traced,  however,  on  a  plane  anterior  to  the  radius,  its  button-like  head 
being  distinctly  felt  under  the  flexor  tendons.     Several  ineffectual  and 
very  painful  attempts  were  made  to  accomplish  the  reduction,  by  push- 
ing the  head  of  the  ulna  into  its  natural  situation.     This  was  at  last 
eflfected  by  seizing   the  hand  to  make   extension   (counter-extension 
being  made  at  the  elbow),  then  forcibly  pronating  the  hand,  at  the 
same  time  pressing  backwards  the  dislocated  head  of  the  bone  with 
the  fingers  of  the  left  hand.     After  persevering  for  a  short  time,  the 
bone  was  felt  to  assume  its  natural  position,  the  wrist  acquired  its 
usual  appearance,  and  the  ordinary  movements  of  the  joint  could  be 
readily  performed.     There  was  no  tendency  to  redislocation,  and  the 
man  was  dismissed  with  directions  to  keep  the  bone  quiet,  and  to 
foment  it.     He  attended  as  an  out-patient  for  two  or  three  days,  after 
which,  complaining  of  nothing  but  a  little'  weakness  in  the  part,  a 
bandage  was  applied,  and  ordered  to  be  worn  for  a  short  time."^ 

*  Parker,  Amer.  Journ.  Med.  Sci.,  April,  1843,  p.  470;  from  Lond.  and  Edin. 
Month.  Journ.  Med.  Sci.,  Dec.  1842. 
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CHAPTEE  XIL 

DISLOCATIONS  OF  THE  CARPAL  BONES  (AMONG  THEMSELVES). 

Bound  together  on  all  sides  by  strong  ligaments^  and  enjoying  only 
a  very  limited  degree  of  motion  among  themselves,  the  carpal  bones 
seldom  become  displaced  except  in  gunshot  wounds,  or  in  connec- 
tion with  extensive  lacerations  and  fractures  of  the  neighboring  parts. 
Simple  dislocations,  or  rather  subluxations  of  these  bones,  do,  however, 
occasionally  take  place,  but,  so  far  as  we  have  been  able  to  ascertain^ 
only  in  one  direction,  namely,  backwards. 

The  bones  of  the  carpus,  which  are  said  occasionally  to  have  suffered 
simple  backward  subluxation,  are  the  semilunar,  cuneiform,  and  pisiform 
of  the  first  row,  and  the  magnum  of  the  second  row. 

Richerand,  tlie  editor  of  Boyer's  Lectures,  says  that  he  once  met 
with  a  subluxation  of  the  os  magnum  backwards,  of  which  he  has  given 
us  the  following  account :  "  Mrs.  B.,  in  a  labor  pain,  seized  violently 
the  edge  of  her  mattress,  and  squeezed  it  forcibly,  turning  her  wrist 
forwards ;  she  instantly  heard  a  slight  crack,  and  felt  some  pain,  to 
which  her  other  sufferings  did  not  allow  her  to  attend.  Fifteen  days 
afterwards,  happily  delivered,  and  recovered  by  the  care  of  Professor 
Baudelocque,  she  showed  her  left  hand  to  this  celebrated  accoucheur, 
and  expresssed  her  disquietude  about  the  tumor  which  appeared  on  it, 
especially  when  much  bent.  I  was  called  to  visit  the  lady.  I  found 
that  this  hard  circumscribed  tumor,  which  disappeared  almost  totally 
by  extending  the  hand,  was  formed  by  the  head  of  the  os  magnum, 
luxated  backwards;  I  replaced  it  entirely  by  extending  the  hand,  and 
making  gentle  pressure  on  it.  As  the  affection  did  not  impede  the 
motion  of  the  part,  as  the  tumor  disappeared  on  extending  the  hand, 
and  as  it  would  have  been  but  little  apparent  in  any  state  of  the  hand 
had  Mrs.  B.  been  more  in  flesh,  I  advised  her  not  to  be  uneasy  about 
it,  and  to  apply  no  remedy  to  it."* 

Richerand  adds  also  that  Boyer  and  Chopart  had  each  met  with  the 
same  dislocation. 

Bransby  Cooper  saw  the  os  magnum  displaced  backwards  in  a  stout,, 
muscular  young  man,  by  a  fall  upon  the  back  of  the  hand  when  in  ex- 
treme flexion.  The  hand  remained  slightly  bent,  and  the  projection  of 
the  OS  magnum  was  very  distinct.  Reduction  was  attempted  by  extend- 
ing the  whole  hand,  at  the  same  time  making  pressure  upon  the  dis- 
placed bone ;  this  not  succeeding,  extension  was  made  from  the  middle 
and  forefingers  only,  while  pressure  was  kept  up  on  the  os  magmim, 
when  suddenly  the  bone  resumed  its  natural  position.     On  flexing  the 

1  Richerand,  Boyer's  Lectures  on  Diseases  of  Bonesi  Amer.  ed.v  1S0&,  p.  261.. 
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hand,  however,  the  dislocation  was  immediately  reproduced;  b^zjJ -. 
became  necessary  to  apply  a  compress  and  splint.     For  several  ^^ 
after,  he  was  in  the  habit  of  pushing  it  out  by  flexing  the  hand,  in  o/tfe. 
that  the  young  men  at  Guy's  Hospital  might  see  its  reduction ;  which 
was  always  easily  accomplished  by  simple  pushing  upon  it 

Sir  Astley  says  that  both  the  os  magnum  and  cuneiform  are  some- 
times thrown  a  little  backwards,  from  simple  relaxation  of  the  liga- 
ments, producing  a  great  degree  of  weakness,  so  as  to  render  the  hand 
useless  unless  the  wrist  be  supported;  and  he  mentions  the  case  of  a 
young  lady  in  whom  the  os  magnum  was  thus  displaced,  and  who  was 
obliged  to  give  up  her  music  in  consequence ;  for  when  she  wished  to 
use  her  hand,  she  was  compelled  to  wear  two  short  splints,  made  fast 
to  the  back  and  forepart  of  the  hand  and  forearm.  Another  lady, 
whose  hand  was  weak  from  a  similar  cause,  wore,  for  the  purpose  of 
giving  it  strength,  a  strong  steel  chain  bracelet,  clasped  very  tightly 
around  the  wrist.* 

Gras  has  described  a  dislocation  of  the  pisiform  bone,*  and  Fergus- 
son  says  he  has  known  an  example  in  which  this  bone  was  detached 
from  its  lower  connections  by  the  action  of  the  flexor  carpi  ulnaik* 
Little  benefit,  he  thinks,  can  be  expected  from  any  attempts  to  keep  it 
in  place  when  it  is  dislocated,  nor  is  its  displacement  of  much  conse- 
quence. Erichsen  thinks  he  has  seen  a  dislocation  of  the  os  lunare 
produced  by  a  fall  upon  the  hand  when  forcibly  flexed.  By  extension 
and  pressure  it  was  easily  replaced,  but  when  the  hand  was  flexed  the 
dislocation  was  immediately  reproduced.* 

Notwithstanding  that  Sir  Astley,  Miller,  and  others  have  taught  that 
the  cuneiform  bone  is  liable  to  displacement,  and  that  South  has  affirmed 
the  same  of  the  unciform,  I  have  found  no  account  of  an  example  of 
simple  dislocation  of  single  carpal  bones  except  in  the  cases  of  theos 
magnum,  pisiformis,  and  lunare,  as  above  mentioned. 

Maisonneuve  has  reported  an  example  of  simple  dislocation,  without 
wound  of  the  integuments,  at  the  middle  carpal  articulation.  A  man 
had  fallen  forty  feet,  and  was  carried  dying  to  the  Hotel  Dieu.  The 
symptoms  were  almost  precisely  those  of  a  dislocation  of  both  rows  of 
the  carpal  bones  backwards.  The  reduction  was  not  accomplished 
during  life,  but  after  death  a  simple  effort  of  traction  was  sufficient  to 
replace  the  bones.  The  dissection  showed  that  the  bones  of  the  second 
row  were  almost  completely  separated  from  those  of  the  first,  upon 
which  they  were  overlapped  backwards.  A  small  fragment  of  both 
the  scaphoids  and  cuneiform  remained  attached  to  the  second  row,  but 
with  this  exception,  the  separation  was  complete.* 


'  Sir  A.  Cooper,  op.  cit.,  p.  436. 

•  Note  to  Chelius,  by  South,  op.  cit,  p.  284. 

•  Fergusson,  op.  cit.,  p.  190. 

•  Erichsen,  Science  and  Art  of  Surg.,  Amer.  ed.,  1859,  p.  259. 

'  Maisonneuve,  Malgaigne,  op.  cit.,  from  Mem.  de  la  Soc.  de  Chirurg.,  t. 
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CHAPTEE  XIII. 

DISLOCATION  OF  THE  METACARPAL  BONES  (AT  THE  CARPO- 
METACARPAL ARTICULATIONS). 

The  metacarpal  bone  of  the  thumb  may  be  dislocated  either  back- 
wards or  forwards.  The  backward  is  the  most  frequent;  and  it  may 
be  produced  by  a  fall  upon  the  back  of  the  distal  extremity  of  the 
thumb,  which  throws  it  into  a  state  of  extreme  flexion :  it  has  also 
been  occasioned  by  a  force  acting  in  an  opposite  direction,  as  when  a 
flask  of  powder  is  exploded  in  the  palm  of  the  hand,  or  a  blow  is  re- 
ceived upon  the  extremity  and  palmar  aspect  of  the  last  phalanx. 

The  dislocation  may  be  partial  or  complete.  In  the  few  examples 
of  partial  dislocation  which  have  been  recorded,  the  position  of  the 
finger  has  been  either  moderately  flexed  or  straight,  and  the  signs  of 
the  accident  have  been  occasionally  so  obscure  as  to  have  led  to  an 
error  in  the  diagnosis,  and  the  luxation  has  remained  unreduced. 
When  the  dislocation  is  recognized,  reduction  is  in  most  cases  easily 
accomplished  by  pressure,  combined  with  extension ;  after  which  it  is 
sometimes  necessary  to  apply  a  splint  to  maintain  the  apposition.  If 
the  reduction  is  not  accomplished,  the  joint  is  permanently  maimed. 

Complete  backward  luxations  are  more  frequent  than  incomplete,  and 
are  produced  by  the  same  class  of  causes ;  generally  by  a  fall  upon  the 
palmar  surface  of  the  thumb. 

The  symptoms  are  sufficiently  clear,  although  the  position  of  the 
thumb  is  not  always  the  same.  It  has  been  found  perfectly  straight, 
without  any  inclination  either  way,  or  flexed  more  or  less,  with  the 
metacarpal  bone  also  inclined  inwards  toward  the  palm.  The  motions 
of  the  joint  are  interrupted,  and  the  proximal  extremity  of  the  meta- 
carpal bone  riding  upon  the  back  of  the  trapezium,  projects  sensibly 
in  this  direction,  and  the  trapezium  is  also  felt  unusually  prominent 
under  the  thenar  eminence.  The  overlapping  varies  from  a  line  or 
two  to  three-Quarters  of  an  inch.  In  the  patient  mentioned  by  Bour- 
guet,  the  head  of  the  metacarpal  bone  almost  reached  the  styloid  pro- 
cess of  the  radius. 

The  reduction  is  to  be  effected  by  extension  alone,  or  by  extension 
with  moderate  pressure. 

In  two  of  the  examples  reported,  although  the  reduction  was  accom- 
plished very  easily,  the  dislocation  was  reproduced  when  the  extension 
ceased,  and  it  became  necessary  to  apply  splints.  Malgaigne  did  not 
observe,  in  the  case  seen  by  him,  any  such  tendency  to  displacement. 

In  the  case  of  Bourguet's  patient  the  reduction  was  never  accom- 
plished, although  the  attempt  was  made  on  the  second  day  by  a  sur- 
geon, and  repeated  after  about  two  months  by  Bourguet  himself. 

Fergusson,  who  has  met  with  several  of  these  dislocations,  says  that 
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he  has  seen  even  a  splint  and  roller  fail  of  keeping  the  bones  in  place; 
and  he  recommends,  for  the  purpose  of  security,  that  the  splint  should 
extend  some  distance  upon  the  forearm. 

Sir  Astley  Cooper  says  that,  in  the  cases  of  this  accident  which  he 
has  seen,  the  metacarpal  bone  of  the  thumb  has  been  thrown  inwards, 
between  the  trapezium  and  the  root  of  the  metacarpal  bone  supporting 
the  forefinger;  forming  a  protuberance  toward  the  palm  of  the  hand; 
the  thumb  has  been  bent  backwards,  and  adduction  was  impossible. 

This  distinguished  surgeon  cites  no  examples,  nor  are  we  able  to 
find  upon  record  an  instance  of  complete  inward  dislocation  of  this 
bone,  such  as  Sir  Astley  has  described. 

Vidal  (de  Cassis)  believes  that  he  has  met  with  a  partial  forward 
dislocation,  which  he  reduced  readily,  but  the  patient  having  removed 
the  retentive  means,  the  dislocation  was  reproduced  and  the  bone  was 
not  again  replaced.* 

Malgaigne  has  collected  only  three  examples  of  a  dislocation  of  either 
of  the  other  metacarpal  bones.  One,  observed  by  Bourguet,  was  a  dis- 
location forwards  of  the  metacarpal  bone  of  the  index  finger,  having 
been  caused  by  a  great  force  applied  to  the  back  of  the  phalanx  Dear 
the  carpus.  Reduction  was  effected  by  extension  and  pressure,  the 
bone  resuming  its  place  insensibly  and  not  suddenly.  With  the  aid 
of  splints  it  was  retained  in  position,  and  the  cure  was  perfect.  The 
second,  seen  by  Roux,  was  a  backward  luxation  at  the  carpo-metacar- 
pal  articulation  of  the  second,  or  great  finger,  produced  by  an  explo- 
sion in  a  mine.  By  pressure  made  directly  upon  the  projecting  bone 
he  was  unable  to  reduce  it,  but  by  uniting  pressure  with  extension 
from  the  finger,  he  succeeded  readily.  After  the  reduction  was  efiected, 
it  was  noticed  that  when  the  hand  was  straightened  the  bone  became 
reluxated,  but  that  it  was  easily  kept  in  place  when  the  hand  was 
flexed.  The  third  example  (occurring  in  the  same  joint),  mentioned 
by  Malgaigne,  occasioned  by  a  fall  upon  the  clenched  hand,  was  prob- 
ably incomplete,  and  Malgaigne  is  not  quite  certain  that  it  was  not  a 
fracture. 

The  following  very  instructive  case  of  forward  luxation  of  the  second 
metacarpal  bone  at  its  proximal  end,  has  been  reported  to  me  by  Dr. 
J.  Marsh,  Asst.  Surgeon  U.  S.  A. 

On  the  1st  of  April,  1868,  Corporal  Charles  C,  set.  25,  was  struck 
accidentally  on  the  back  of  his  right  hand  by  a  hammer  weighing  seven 
pounds.  The  hand  was  at  the  time  firmly  clenched,  and  covered  with 
a  buckskin  glove.  The  blow  was  received  obliquely.  Dr.  Marsh  saw 
him  half  an  hour  after  the  accident.  A  marked  depression  w'as  readily 
discovered  on  the  back  of  the  hand,  corresponding  to  the  proximal 
end  of  the  bone,  and  from  this  point  a  gradual  elevation  of  the  bone 
could  be  traced  to  its  natural  level  at  the  distal  end.  On  the  palm  of 
the  hand  the  displacement  was  equally  manifest.  In  this  position  it 
was  fixed,  and  seemed  immovable.  It  was  easily  and  quickly  reduced, 
however,  by  making  extension  from  the  fingers,  while  at  the  same 
moment  pressure  was  made  by  the  thumb  in  the  palm  of  the  hand. 

»  Vidul  (de  Cassis),  Traits  de  Pathologie  Externe,etc.,  8d  Paris  ed.,  t.  ii,  p.  664. 
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It  returued  to  its  place  with  the  usual  sensation  accompanying  a  reduc- 
tion of  a  dislocation,  and  the  deformity  at  once  disappeared;  a  ball  of 
tow  was  now  placed  in  the  palm  of  the  hand,  and  secured  there  by  a 
roller.  On  the  13th  of  April  he  returned  to  duty,  but  his  hand  did 
not  acquire  its  full  strength  for  some  time  longer. 

The  following  example  of  dislocation  of  all  the  metacarpal  bones, 
except  that  of  the  thumb,  is  probably  without  a  parallel.  Corporal 
Garrigan,  at  the  battle  of  Fredericksburg,  Dec.  13th,  1862,  while 
holding  his  gun  at  "  ready,"  was  hit  by  a  ball  on  the  back  and  ulnar 
side  of  his  left  hand,  the  ball  traversing  the  back  of  the  hand  between 
the  last  row  of  carpal  bones  and  the  skin,  and  emerging  on  the  radial 
side,  sepding  the  carpal  bones  forwards  and  dislocating  the  metacarpal 
bones  backwards.  Great  swelling  ensued,  and  the  nature  of  the  acci- 
dent was  not  known  for  some  months.  When  I  examined  the  hand, 
five  years  later,  the  displacement  was  very  conspicuous ;  no  fragments 
of  bone  had  ever  escaped.  The  motions  of  all  the  fingers,  except  the 
index  and  little  fingers,  were  unimpaired. 

In  April,  1849,  Stephen  Peterson,  set.  24,  was  admitted  into  the 
Bnfialo  Hospital  of  the  Sisters  of  Charity,  with  a  partial  dislocation 
backwards  of  the  proximal  ends  of  the  metacarpal  bones  of  the  index 
and  great  fingers  of  the  right  hand ;  produced,  as  he  affirms,  by  strik- 
ing a  man  with  his  clenched  fist,  about  one  year  previous.  He  says 
ihat  he  called  upon  a  surgeon  immediately,  but  he  was  unable  to  keep 
the  bones  in  place.  The  projection  was  very  manifest  at  the  time  of 
my  examination,  and  the  hand  had  never  recovered  the  power  of  grasp- 
ing bodies  firmly. 

I)uring  the  same  year  I  found  in  the  hospital  a  precisely  similar 
case^  in  the  person  of  Francis  McCoit,  ret.  32,  a  sailor,  which  had  oc- 
curred four  years  before,  in  consequence  of  a  blow  given  with  his  fist. 
The  same  bones  were  partially  displaced  backwards,  and  remained 
unreduced.  This  man  had  also  consulted  a  surgeon  soon  after  the  in- 
juiT  was  received. 

In  both  of  the  above  examples  I  instituted  a  careful  examination  to 
determine  whether  it  was  not  the  bones  of  the  carpus  which  were  thus 
displaced  ;  but  the  result  was  conclusive  as  to  the  nature  of  the  acci- 
dent, and  I  have  obtained  casts  of  both,  in  order  to  illustrate  partial 
dislocations  of  the  metacarpal  bones. 

In  1866  I  met  with  a  similar  case,  only  that  the  metacarpal  bone  of 
the  index  finger  was  alone  dislocated,  at  Bellevue  Hospital,  in  a  woman 
28  years  of  age,  caused  by  falling  upon  her  hand  with  the  fingers 
closed.     Reduction  was  easily  effected. 
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Fig.  286. 


CHAPTEE    XIV. 

DISLOCATIONS  OF  THE  FIRST  PHALANGES  OP  THE  THUMB 
AND  FINGERS  (METACARPO-PHALANGEAL). 

2  1.  Dislocations  of  the  First  Phalanx  of  the  Thumb  Backwards. 

This  bone  may  be  dislocated  backwards  or  forwards,  but  most  fre- 
Quently  the  dislocation  is  backwards.  I  have  met  with  the  backward 
aislocation  nine  times,  and  the  forward  twice. 

The  backward  dislocation  is  occasioned  generally  by  a  fall  or  Wow 
upon  the  distal  end  and  palmar  surface  of  the  thumb ;  the  proximal 
extremity  of  the  first  phalanx  sliding  back  upon  the  distal  extremity 
of  the  metacarpal  bone,  and  standing  off  from  it  at  an  angle,  the  la^ 
being  again  flexed  upon  the  first  phalanx;  mean- 
while the  distal  end  of  the  metacarpal  bone  is 
seen  projecting  strongly  in  the  palm  of  the  band. 
(Fig.  286.) 

These  are  the  usual  signs  which  characterize 
this  accident,  and  they  are  always  sufficiently 
diagnostic.  In  a  few  cases,  however,  the  pha- 
langes have  been  found  extended  upon  the  meta- 
carpal bone  in  almost  a  straight  line.  I  have 
twice  found  them  in  this  position. 

The  reduction  is  sometimes,  in  recent  cases, 
accomplished  with  great  ease,  as  the  following 
examples  will  illustrate. 

A  servant  girl,  aet.  25,  fell  down  a  flight  of 
steps  Nov.  15th,  1850,  striking  upon  the  inside 
of  her  right  hand  and  thumb.  When  I  saw  her, 
only  a  few  minutes  afterwards,  I  found  the  first  phalanx  standing  back 
almost  at  a  right  angle  with  the  metacarpal  bone,  and  the  second  pha- 
lanx also  flexed  to  a  right  angle  with  the  first.  Assisted  by  my  pupil, 
Mr.  Boardman,  the  reduction  was  effected  in  about  twenty  seconds,  by 
bending  the  first  phalanx  farther  back,  and  at  the  same  moment  press- 
ing the  proximal  end  of  this  i)halanx  forwards  in  the  direction  of  the 
joint.  Without  employing  great  force,  the  reduction  took  place  sud- 
denly and  with  a  snilp.  Very  little  swelling  followed,  and  in  three 
weeks  she  was  able  to  use  her  needle  without  inconvenience. 

Michael  Wolfe,  set.  35,  fell  from  a  height,  causing  a  fracture  of  his 
left  arm,  and  a  dislocation  of  his  right  thumb  backwards.  I  saw  him 
within  two  hours  aflcr  the  accident.  The  thumb  was  much  swollen, 
and  its  position  the  same  as  in  the  case  just  described.  Although 
Wolfe  was  a  strong,  muscular  man,  the  reduction  was  accomplished  in 
a  few  seconds  by  applying  over  the  last  phalanx  the  Indian  toy  called 


Dislocation  of  the  first 
phalanx  of  tbo  thumb 
backwards. 
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a  "  puzzle/'  and  making  extension  in  a  straight  line,  while  an  assistant 
made  counter-extension  from  the  hand  and  wrist.  The  use  of  the 
joint  was  soon  completely  restored. 

Examples,  however,  are  constantly  occurring,  which  are  only  re- 
duced after  long-continued  and  painful  efforts,  or  which,  indeed,  com- 
pletely exhaust  the  patience  and  baffle  the  skill  of  the  most  experienced 
surgeons. 

Mary  J.  S.,  set.  23,  fell  upon  her  right  hand  with  her  fingers  and 
thumb  extended,  in  September,  1863,  and  dislocated  this  bone  back- 
wards. A  young  surgeon  attempted  to  reduce  the  dislocation  half  an 
hour  after  the  accident,  by  the  same  manoeuvre  adopted  by  myself 
successfully  in  the  case  of  the  servant-girl ;  only  that  he  made  exten- 
sion upon  the  last  phalanx  at  the  same  moment.  The  surgeon  believes 
that  the  bone  was  reduced,  but  one  week  later  he  found  it  displaced, 
and,  as  he  believes,  reduced  it  again.  The  same  thing  occurred  a  third 
time. 

Six  months  after  this,  the  girl  consulted  me  to  ascertain  what  could 
be  done  for  her  relief.     The  thumb  occupied  the  usual  position,  and  . 
admitted  of  no  motion  except  at  the  carpo-metacarpal  articulation. 

It  is  quite  probable  that  the  dislocation  was  never  reduced,  an  error 
which,  if  it  did  occur,  might  easily  be  excused,  when  we  remember 
that  from  the  first  the  thumb  was  greatly  swollen. 

In  May,  1848,  having  been  called  to  see  G.  H.,  who  had  attempted 
suicide  by  cutting  his  throat,  my  attention  was  arrested  by  the  appear- 
ance of  his  left  thumb,  and  which  I  found  to  be  occasioned  by  an 
ancient  dislocation  of  the  first  phalanx  backwards.  The  accident  had 
occurred,  he  afl^erwards  told  me,  twelve  years  before,  in  consequence  of 
a  fall  while  wrestling.  A  very  respectable  country  surgeon  was  called, 
and  made  three  several  attempts  to  reduce  it,  but  failed. 

The  several  bones  of  the  thumb  occupied  their  usual  positions,  that 
is  to  say,  the  positions  which  they  usually  occupy  in  this  dislocaticm, 
yet  notwithstanding  the  almost  complete  anchylosis  of  the  phalangeal 
articulations,  and  the  awkward  encroachment  of  the  distal  end  of  the 
metacarpal  bone  upon  the  palm,  the  hand  was  quite  useful. 

In  September,  1864,  I  found  in  my  service  at  the  Charity  Hospital 
(Blackwell's  Island),  New  York,  an  unreduced  dislocation  of  this  kind 
in  a  girl.     The  surgeons  had  tried  to  reduce  it,  but  had  failed. 

On  the  25th  of  July,  1857,  Catharine  Ernst  was  brought  to  me,  by 
her  parents,  having  a  dislocation  of  the  first  phalanx  of  the  right  hand, 
which  had  already  existed  some  days,  and  upon  which  several  unsuc- 
oessftil  attempts  at  reduction  had  been  made.  The  dislocation  was 
backwards,  but  the  phalanges,  instead  of  standing  at  an  acute  or  right 
angle  with  each  other  and  with  the  metacarpal  bone,  as  is  usually  the 
case,  were  in  a  straight  line  with  each  other  and  parallel  with  the 
metacarpal  bone.  Whether  this  phenomenon  existed  from  the  first,  or 
was  due  to  the  efforts  already  made  at  reduction,  I  could  not  determine, 
but  the  same  thing  has  been  noticed  occasionally  by  other  surgeons. 
The  first  phalanx,  moreover,  instead  of  being  placed  directly  behind 
the  metacarpal  bone,  occupied  a  position  upon  its  back  a  little  to  the 
radial  side  of  the  centre. 
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During  quite  half  an  hour  I  made  continued  and  varied  attempts  tfi 
reduce  the  hone  hy  extension,  by  foi'ced  dorsal  flex ioil,  and  by  pre**wg 
the  upper  end  of  the  first  plialaux  in  the  direction  of  the  joint  whit 
pressure  wtts  niatie  against  iti?  lower  end  so  as  to  bring  it  into  dorsil 
flexion,  and  finally  by  calling  to  my  aid  the  "puzzle"  and  chlorafonn^ 
but  all  to  no  |>urpose. 

One  week  later  I  repeated  these  efforts,  and  with  no  l>etter  su<n»5. 
The  parents  peremptorily  refused  to  allow  me  to  cut  the  hitenil  \k:i- 
nients  or  flexor  tendons,  so  the  bone  remains  unnxlueed, 

In  the  Ibllowing  ease  the  relative  pasition  of  the  bones  was  the  r.iHr 
as  in  the  preceding  case,  but  the  re<luetion  was  not  diflScult. 

Bernard  Lawler,  a^t,  10,  was  admitted  to  Bellevue  Hospital  m  Jan- 
uary, 1804,  with  a  fmcture  of  the  femur  and  other  severe  tnjuriee. 
Tlie  dislfjeation  of  the  thumb  was  not  noticed  until  the  ninth  day. 
The  retiuction  was  then  easily  acctmipliMhed,  in  presence  of  the  ctaas 
of  medical  students,  by  forced  backward  flexion. 

Surgical  writers  have  recorded,  from  time  to  time^  a  great  miiDV 
eases  in  whicli  it  has  been  found  difficult  or  impossible  to  efleet  rt- 
ductiun;  and  it  is  asserted  upon  the  authority  of  Bromfield,  quoted  br 
Hey,  that  the  extending  force  has  been  increased  to  such  an  nmount  m 
to  tear  off  the  last  phalanx  without  having  succeeded  in  reducing  the 
first ;  but  while  surgeijns  have  united  in  their  testimony  as  to  the  i!l- 
eeeding  obstinacy  of  a  large  pn>portion  of  these  <lislocations,  they  luv 
far  from  being  agree<l  as  to  the  source  of  the  difficulty. 

8ir  Astley  Cooper  finds  a  sufficient  explanation  in  the  six  short  aiicl 
powerful  muscles  which  are  inserted  into  the  first  had  last  phalanx, 
and  especially  in  the  flexors.'  Hey  believes  the  resistance  Uj  be  iu  the 
lateral  ligaments  between  which  the  lower  end  of  the  metacarpal  bone 
escapes  and    becomes  imprisoned,     Ballingall,  Malgaigne,  Erichseo, 

and  Vrdal  (de  Cassis)  think  the  metft* 
carpal  bmic  is  hx'ked  between  th**  two 
hcadif  of  the  flexor  brevis,  or  rather  lit* 
tween  the  opposing  sets  of  muscles  whieb 
centre  in  the  sesamoid  bones,  as  a  butt^in 
is  fastened  intoa  button*hole,  Puillciuit 
Lawric,  Michel,  Leva.  Blet-liy,  and  R<iwt 
aflirm  that  the  anterior  ligamrnt  Wnng 
turn  from  oric  oi'  iU  attach  men  L-^,  fait 
between  the  joint  surtaees  and  iate-rpoec§ 
an  eflectnal  ol>stacle  to  reduction.  Dti- 
puytren  ascribes  the  difficulty  to  the  al* 
tcrcd  relations  of  the  lateral  liganjeafe*, 
which  are  naturally  parallel  to  the  axis 
of  the  metac^arpal  bone,  but  which  are 
now  pla(*e<l  at  a  right  angle ;  to  the  spasm  of  the  muscles,  and  to  tht 
shortness  of  the  member,  in  consequence  of  whicli  the  force  of  extenrsion 


Ff(i-  287. 


Cawe  hitch. 


*  Lnwrle,  of  GlaB^row,  anye  that  Sir  Aslley  in  ft  convereation  wlih  1 
that  the  •*sesiimotd  bont^R  "  wfrt^  the  eourccj}  of  the  difficulty.  Seo  A 
Med.  Sd  ,  vol.  xxii,  p.  230,  with  obserVAtiuna  und  experiments  by  Lnwru;. 
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IB  to  be  applied  very  near  to  the  seat  of  the  dislocation.  Lisfranc 
and  in  an  ancient  luxation  the  tendon  of  the  long  flexor  so  displaced 
wards  and  entangled  behind  the  extremity  of  the  bone  as  to  prevent 
duction.     Deville  discovered  in  an  autopsy  a  similar  displacement 

this  tendon  outwards.  Wadsworth  has  made  the  same  observation.^ 
The  modes  of  reduction  practiced  and  recommended  by  these  differ- 
t  surgeons  are  as  diversified  and  irreconcilable  as  their  views  of  the 
echanism  and  pathological  anatomy  of  the  accident. 
Sir  Astley  Cooper  recommends  that  extension  shall  be  made  by 
nding  the  thumb  toward  the  palm  of  the  hand,  to  relax  the  flexor 
Qscles  as  much  as  possible,  and  then,  by  fastening  a  clove  hitch  upon 
e  first  phalanx,  previously  covered  with  a  piece  of  soft  leather,  the 
tension  is  to  be  continued,  only  inclining  the  thumb  a  little  inwards 
ward  the  palm  of  the  hand.  Jf  these  means  fail  after  having  been 
Qtinued  a  considerable  length  of  time,  he  advises  that  a  weight  shall 

suspended  to  the  thumb,  passing  over  a  pulley.  Finally,  in  the 
ent  of  the  failure  of  this  method  also,  Sir  Astley  thought  that  no  fur- 
er  attempts  should  be  made,  and  especially  that  no  operation  for  the 
vision  of  these  parts  is  justifiable. 

Lizars  and  Pirrie  adopt  the  views  of  Sir  Astley  with  little  or  no 
lalification. 

Fio.  288.  ' 


Sir  AfUey  Cooper's  method  of  reducing  dislocations  of  the  thumb,  with  pulleys. 

Charles  Bell  proposed  flexing  the  joint,  employing  also  at  the  same 
ne  pressure;  and  in  obstinate  cases  he  advised  subcutaneous  section 
the  lateral  ligaments  with  a  small  knife,  a  method  which  has  since 
en  practiced  successfully  by  Listen,  Reiiihardt,  Gibson,  of  Philadel- 
iia,  rarker,  of  New  York,  and  others.  Syme  and  Lizars  justify  the 
actice  in  certain  cases.  In  one  case  which  has  come  under  my  notice, 
ter  failing  to  effect  reduction  by  the  usual  methods,  I  succeeded 
omptly  after  cutting  one  lateral  ligament ;  and  in  the  second  case  I 
ly  succeeded  after  cutting  both  lateral  ligaments. 
Koeer,  from  his  experiments  upon  the  cadaver,  concludes  that  the 
slocated  phalanx  must  first  be  bent  forcibly  backwards,  or  into  the 
sition  termed  by  some  writers  dorsal  flexion,  so  as  to  throw  the  head 
the  phalanx  forwards  upon  the  articulating  surface  of  the  metacarpal 
ne,  Parker,  of  New  York,  in  his  notes  to  the  American  edition  of 
mnel  Cooper's  work,  recommends  the  same  procedure. 
Vidal  (de  Cassis)  recommends  also  that  the  extension  should  be  made 
St  backwards,  so  as  to  increase  the  displacement  of  the  first  phalanx 

1  Wadsworth,  Amer.  Med.  Times,  Feb.  18, 1864,  p.  77. 
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in  this  direction,  and  to  throw  forwards  its  articular  surikoe  in  tlie  di* 

reetion  of  the  articular  surface  of  the  raetaearf)a]  bone. 

Tins  method,  namely*  dorsal  flexion,  as  the  first  and  most  essential 
part  of  the  maiiceuvre,  &eeni&  to  liave  met  with  more  general  approval 
than  any  other,  and  the  following  observations,  made  by  the  late  Real 
D.  Mussey,  of  Cincinnati,  illustrate  the  general  pmctice  among  J 
can  surgeons  at  tins  day. 

"  T  tilt  the  dislocated  phalanx  up  until  it  stands  upon  its  articalsting 
end,  place  both  forefingers  so  as  to  hold  it  in  that  position,  and  at  the 
same  time  press  against  the  distal  extremity  of  the  metaearnal  boiMJ. 
make  firm  pressure  with  the  thumbs  against  the  base  of  the  dislfxittat 
phalanx,  and  slide  it  into  its  place,  which  can  generally  be  aiXM>m]>ltslMd 
with  ease. 

**  More  than  twenty-five  years  ago,  the  chairman  of  this  eoniniitt^ 
from  attention  to  the  mechanism  of  the  metaear{>o-phulangejil  joiutof 
the  thumb,  convinced  himself  that  the  principal  imi>ediment  ti>  the  re- 
duction of  the  first  phalanx  from  backward  ilisplaeement  le  the  >hort 
flexor  of  the  thumb,  Ijetweeu  the  two  |Mirtionrs  of  which  (lying  clo« 
together  where  they  are  fastene<l  to  the  sesamoid  bones)  the  headof  llw 
metacarpal  bone  has  been  thrust,  the  contracted  part  or  nvck  of  this 
bone  lying  firmly  grasped  by  them.  Fifteen  years  ago,  a  case  oc- 
curred of  this  dislociitiou  which  he  could  not  re<luee  in  the  onHimrr 
way»  A  subcutaneous  division  of  one  of  the  heads  of  this  niUi^Mc  H-as 
made  with  an  iris  knife,  and  the  reduction  was  accomplisheil  with  ihe 
greatest  ease. 

"  Last  year  another  case  otx*urre<l,  in  which  we  failed  of  nnluction  hf 
Dr.  Crt^sby's  metliod,  whicli  we  believe  to  be  the  l>est,  and  the  subctt* 
taneous  division  of  both  heads  of  the  muscle  was  made,  and  the  redoi^ 
tion  instantly  eifected.  The  punctures  were  covered  with  colh^dioOt 
and  the  tluimb  supported  by  a  &|>lint.  As  the  patient  was  iuteraf*enite, 
entire  abstinence  from  liquor  and  the  adoption  of  a  light  diet  were  i*n- 
joined.  Neither  pain  nor  inflammation  followed,  and  a  month  after* 
wards  the  joint  had  free  motion.  After  the  intem|»erate  and  irn^ular 
habits  were  resumtxl,  the  joint  in  a  few  weeks  was  found  arichylo!?*^* 
In  these  ea^es,  the  knife,  in  the  subcutaneous  operation,  wjis  mrried 
down  to  the  metacarpal  boue,  so  far  bcliind  its  head  as  to  pn*clude  the 
possii)ility  of  mistaking  the  lateral  ligaments  fur  the  nmscles.  Tbc 
ligaments  ai*e  very  short,  and  insertetl  close  to  the  articular  Bur&co^ 
and  arc  probably,  one  or  both,  ruptured  in  this  dislocation."- 

Dr.  J.  P.  Butclielder,  of  New  York,  in  a  paper  read  before  tlic  Ncif 
York  Medical  Association  in  1856,  says:  **The  surgeon  should  take 
the  metMcarpnl  portion  of  the  dislocateil  thumb  between  the  thumb  ami 
finger  of  one  liand,  and  flex  or  force  it  as  fixr  as  may  be  int  ilm 

of  tiie  hand,  for  the  purpose  of  relaxing  the  muscles  eonri  ith 

the  proximal  end  of  the  phalanx,  particularly  the  flexor  brcvis  pc»Uw*». 
He  should  then  apply  tlie  end  of  the  thumb  of  his  hainl  ugutnst  tlie 
displaced  extrrndty  of  the  dislocatetl  phalanx,  for  the  pur[>oe^»  of  fun?* 
ing  it  downwards^  and  at  the  same  time  grasp  the  displaced  thumb  witli 
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his  other  hand^  and  move  it  forcibly  backwards  and  forwards^  as  in 
strongly  forced  flexion  and  extension,  the  pressure  against  the  upper 
extremity  of  the  first  phalanx  being  kept  up.  In  this  way  the  dislo- 
cated bone  may  be  made  to  descend,  so  as  to  be  almost  or  quite  on  a 
line  with  the  articulating  surface  of  the  metacarpal  bone,  when  the 
thumb  may  be  forcibly  flexed,  and,  if  it  be  not  reduced,  as  forcibly  ex- 
tended, and  brought  backwards  to  a  right  angle  with  the  metacarpal 
bone;  when,  if  the  downward  pressure,  with  the  thumb  placed  as  before, 
directed  for  that  purpose,  has  been  continued  (which  thumb,  by  main- 
taining its  position,  acts  as  a  fulcrum,  as  well  as  by  its  pressure),  the 
bone  will  slip  inio  its  place,  and  the  reduction  be  effected  in  less  time 
than  has  been  spent  in  describing  the  process."^ 

Six  successive  cases  of  treatment  by  this  method  are  mentioned  in 
the  Amancan  Journal  of  Medical  Sciences  for  April,  1858;  one  by 
Rickard,  one  by  Morgan,  two  by  Cutter,  and  two  by  Crosby.  I  have 
also  once  succeeded  by  the  same  method. 

By  those  who  have  regarded  extension  as  an  important  element  in 
the  reduction,  various  instruments  have  been  devised  for  the  purpose 
of  obtaining  a  secure  hold  upon  the  dislocated  member.  Sir  Astley 
Cooper,  as  we  have  already  seen,  recommended  the  sailor's  clove 
hitch  :*  Lawrie  advises  that  the  thumb  shall  be  thrust  into  the  open 
handle  of  a  large  door  key  f  Charri^re  and  Luer,  of  Paris,  have  each 
invented  forceps,  so  constructed  with  fenestra  and  straps,  as  that  when 
the  blades  are  closed  the  member  is  held  very  firmly  in  its  grasp. 
Richard  J.  Levis,  of  Philadelphia,  recommends  "  a  thin  strip  of  hard 
wood,  about  ten  inches  in  length,  and  one  inch,  or  rather  more,  in 
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Lerifl's  instrument  for  reduction  of  dislocations  of  fingers  or  the  thumb. 

width.  One  end  of  the  piece  is  perforated  with  six  or  eight  holes. 
The  opposite  end  is  partly  cut  away,  forming  a  projecting  pin,  and 
leaving  a  shoulder  on  each  side  of  it.  Towards  this  end  of  the  strip, 
a  sort  of  handle  shape  is  given  to  it,  so  as  to  insure  a  secure  grasp  to 
the  operator.  Two  pieces  of  strong  tape  or  other  material,  about  one 
yard  in  length,  are  prepared.  One  of  these  is  passed  through  the 
holes  at  the  end  of  the  strip,  leaving  a  loop  on  one  side.  The  other 
tape  is  passed  through  another  pair  of  holes,  according  as  it  may  be  a 
thumb  or  a  finger  to  which  it  is  to  be  applied,  or  varied  to  suit  the 

»  Batchelder,  New  York  Journ.  Med.,  May,  1856,  p.  840. 
'  Op.  cit.,  p.  661 ;  also  BoAt.  Med.  and  Surg.  Journ.,  Oct.  1,  1857. 
*  Lawrie,  Am.  Journ.  Med.  Sci.,  vol.  xxiij  p.  229. 
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lenp:th  of  the  finger,  leavini^:  a  similnr  loop.  If  a  dislocated  thumb  is 
to  be  ac*ted  on,  the  i^f'cond  ta|>e  Bhould  he  passed  through  the  boie 
nearest  the  first*    The  erids  of  eaeh  s^eparate  tape  are  then  tied  tc      " 

"To  apply  this  a])pamtns,  the  finger  is  passed  through  the  lo 
The  loop  nearest  the  first  joint  is  then  tightened  by  drawing  on  tne 

Fio,  290. 


Le?ia*t  InatrtimeQt  Applied  U>  Ihe  firvt  finger. 


e,  which  is  then  brought  along  the  strip  to  the  opposite  end,  acra» 
one  of  the  shoulders,  and  seen  red  by  winding  it  firmly  arotind  tl»t 
projecting  pin.  Thu  other  tape  is  tightened  in  a  like  manner,  <»n3Pi<iag 
the  other  shoulder,  and  winding  aroun^l  the  pin  in  an  oppot^ite  cltritf- 
tion,  when,  for  security,  the  eudb  of  the  tapes  are  finally  tied  t«>g4*ther."' 

Thite  a[>paratus  enables  the  ojierator  to  apply  both  extenstoir  and 
flexion  or  leverage  in  any  direction*  The  proximal  end  of  the  aba- 
lanx  nuiy  be  lifted,  or  even  rotated  i^o  as  to  allow  one  side  of  the  wne 
to  approaeli  the  socket  before  the  other. 

Alalgaigne  deseriljes  an  apparatus  invented  by  Kirchoff,  wbicb  t^ 
very  similar  to,  yet  not  quite  so  eomplete  as  this  of  Levis, 

In  the  April  number  of  the  Buffulo  Medical  Jouf^al,  for  1847^1 
have  described  an  instrument,  or  rather  a  toy,  in  my  poiss^^ssioDf  wbick 
I  suggested  might  be  useful  ibr  the  purpose  of  making  exteosfon  yfwJO 
dislocated  fingei*s  ;  and  which,  as  will  be  seen  by  a  refennii-e  to  one  of 
the  aises  already  reported  in  this  cliapter,  1  have  feinee  applii*fl  *^unf«?- 
fully.  It  ib  made  by  tlie  Indians,  and  may  always  be  obtainHi  d tiring: 
the  watering  season,  at  the  Indian  toy -shops  at  Niagara  Falls.  Th« 
Indians  call  it  a  "puzzle/'^  and  know  no  other  use  tor  it  than  to  fmm 

Fio.  201. 


Indian  "  pujcxle,"  ciuptoycd  for  Iho  reduction  of  dialocittloai  in  tiiijtU  Joittu. 


3t  upon  the  thumb  or  finger  of  some  vietim,  and  then  pull  him  alxiot 
tuntil  lie  begs  to  be  i*elea<ab 

The  ^*  puzzle'*  is  an  elongated  eone  of  about  sixteen  or  eighteen 
inches  in  length j  made  of  ash  splittings,  and  braided  ;  the  ojicn  end  of 
jthe  cone  being  about  three-fourths  of  an  inch  in  diamctefi  and  the 
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opposite  end  terminating  in  a  braided  cord.  When  applied  to  the 
finger,  it  is  slipped  on  lightly,  forming  a  cap  to  the  extremity,  and  to 
half  the  length  of  the  finger,  but  on  traction  being  made  from  the 
opposite  end,  it  fastens  itself  to  the  limb  with  a  most  uncompromising 
grasp.  If  constructed  of  appropriate  size  and  of  suitable  materials  it 
becomes  the  more  securely  fastened  in  proportion  as  the  extension  is 
increased ;  yet,  applying  itself  equally  to  all  the  surfaces,  it  inflicts 
the  least  possible  pain  and  injury  upon  the  limb.  When  we  wish  to 
remove  it,  we  have  only  to  cease  pulling,  and  it  drops  off  spontane- 
ously. 

Dr.  Holmes  says  that  the  same  instrument  is  made  by  the  Indians 
of  Maine,  and  that  several  years  ago  Dr.  Davis,  of  Portland,  brought 
one  to  Boston,  and  showed  it  to  the  Society  for  Medical  Improvement, 
suggesting  that  it  might  be  used  in  the  same  manner  which  I  have 
recommended.* 

Finally,  in  some  compound  dislocations  it  would  be  better  not  to 
attempt  the  reduction  of  the  dislocation  until  resection  has  been  prac- 
ticed. Samuel  Cooper  relates  a  case  in  which  the  reduction  was  fol- 
lowed by  inflammation  and  death  within  a  week  after  the  accident, 
and  Norris,  of  Philadelphia,  mentions  an  instance  which  came  under 
his  observation,  where  violent  inflammation  and  tetanus  followed  the 
reduction.^  Roux,  Evans,  Wardrop,  Gooch,  Sir  Astley  Cooper,  and 
many  other  surgeons,  have  practiced  rejection  successfully  in  these 
accidents,  and  have  added  their  testimony  in  favor  of  this  mode  of 
procedure. 

2  2.  Disloeations  of  the  First  Phalanx  of  the  Thumb  Forwards. 

Up  to  the  present  moment,  I  have  met  with  but  two  examples  of 
this  dislocation,  while,  as  has  been  already  stated,  the  backward  dis- 
location has  been  seen  by  me  nine  times. 

Horace  Kneeland,  of  Rochester,  N.  Y.,  tet.  2 1,  dislocated  the  first 
phalanx  of  the  right  thumb  forwards,  by  striking  a  man  with  his 
clenched  fist ;  the  force  of  the  blow  being  received  upon  the  back  of 
the  second  joint  of  the  thumb.  The  dislocation  had  existed  three 
days  when  he  called  upon  me,  and  in  the  meanwhile  several  attempts 
had  been  made  to  reduce  the  bone  by  simple  extension.     The  first 

Ehalanx  was  in  front  of  the  metacarpal  bone,  and  in  the  same  plane ; 
ut  the  last  phalanx  was  slightly  inclined  backwards.     The  hand  was 
already  swollen  and  quite  painful. 

Seizing  the  dislocated  thumb  in  the  palm  of  my  right  hand,  with 
my  fingers  resting  upon  the  back  of  the  patient's  hand,  I  forced  the 
two  phalanges  into  flexion  by  firm  and  steady  pressure  continued  for 
a  few  seconds,  when  suddenly  the  bones  resumed  their  places,  and  all 
deformity  disappeared. 

Intense  inflammation  resulted,  followed,  after  a  few  days,  by  suppu- 

»  Trans.  Am.  Med   Assoc,  vol.  i,  p.  267. 

■  Norris,  Amer.  Jonrn.  Med.  Sci.,  vol.  xxxi,  p.  16. 
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ration  under  the  palmar  fascia;  and  in  the  end  the  thumb  wx**  ajiofJ 
CO  m  plet  ely  a  nc  h  v  1  osed .  * 

On  the  24th  of  April,  1856,  J.  M,  Booth,  of  Biifflilo,  ret.  19,  nilW 
at  rny  office,  having  u  dislocation  forwards  of  the  first  phalanx^  wm- 
sioned,  about  half  an  hour  before,  by  being  thrown  from  a  hon^.  Tbr 
last  two  phalanges  were  neither  flexed  nor  extended,  but  stJiiight,  mid 
parallel  witli  the  metacarpal  bone. 

By  the  same  manoeuvre  adopted  in  the  pi  '^  ■  ca^e,  bnt  wiUi 
only  very  mmlerate  foree,  the  dislomtion  was  i*        ,      .   reduce*!. 

The  usnal  eanses  of  this  accident  are  falls  or  blows  u{xm  the  thnmb 
while  it  is  flexed;  and  the  symptoms  which  characterize  it  are,  in 
general,  such  fus  we  have  seen  in  the  two  examples  which  have  just 
been  given.  The  metac^irpal  bone  projeets  posteriorly,  and  the  lif^t 
plialanx  prmloees  a  corresponding  proje<jtion  toward  tiie  palm;  tin? 
two  phalanges  are  extended  upon  each  other,  and  parallel  with  the 
metacarpal  Ix^nes.  Nelaton  saw  a  case  in  which  the  firj^t  plialanx  w» 
flexed  about  4t5°  j  and  in  several  examples  it  has  beeo  ob^^rved  to  jur 
slightly  rotated  inwards. 

In  the  few  examples  of  this  accident  which  have  bec»u  reported,  tJw 
jre<^Iuction  Avas  easily  aecf^mpli^hed ;  or,  at  least  we  may  sny  that  ll«; 
}itiieultie.s  in  the  way  of  reductlou  were  not  bo  great  as  they  are  ustmily 
found  to  l>e  in  Jislocations  backwards.  Malgaigne  hs\B  ix*en  able  to 
colled  lint  four  undoubted  examples,  all  of  whiclj  were  rtHluod; 
Lerjoir  was  able  to  effect  the  nnluction  by  moderate  measiir*^,  after  tJie 
bone  had  Ix^en  dislocated  thirty -eight  days.  Ward  suco€^eded  by  ^iii]il€ 
extensiun;- 

L<jmbard,  after  the  trial  of  other  plans,  finally  suei^^Cfled  by  revej*- 
ing  the  phalanx.  Employing,  as  we  have  before  termed  it,  "dorsal 
flexion, '^  with  extension  aud  lateral  motion ;  but  rn  all,  or  nearly  dl 
the  other  exainp!es,  the  reduction  has  been  effected  by  flexing  die 
thumb  Ibreibly  toward  the  palm;  the  reverse  of  the  Qiethml  winch 
we  have  seen  preferred,  especially  by  American  surgeons,  in  dis^loca- 
tions  back  wants.  My  own  experience  also  authorizes  uie  to  nxxjia^ 
mend  this  plan. 

{  3.  Bislacations  of  the  First  Phalanx  of  the  Fingers. 

The  index  and  little  fingei's,  owing  to  tlieir  exposed  situations^  afe 
most  liable  to  these  dislocations*  J  have  met  with  three  example*  of 
traumatic  dishx'ations  of  these  joints,  one  of  which  was  a  forwnnl  tind 
two  were  backward  luxations,  and  all  had  occtirred  in  ttie  index  finjter. 

Jauies  Nesbitt,  of  Bntfalo,  jct.  11,  rlislocalcd  the  index  finger  of  dw 
right  hand,  back  wards,  by  a  fall  down  a  fligfit  of  stairs.  On  the  -^uiie 
day,  Feb.  11,  1851^  he  called  upon  me,  and  1  found  the  finger  neither 
flexed  nor  extended,  but  straight  and  immovable.  The  projection)* 
occasioned  by  the  ends  of  the  two  Uiues  were  very  marked,  and  mdi 
as  to  render  an  error  in  the  diagnosis  impo^ssible*  Rcdnction  ini» 
acoomplished  with  great  ease,  by  reversing  the  finger  and  cuiploriii| 

I  Tnm».  N,  Y.  Statt*  Med.  Sne..  lg.^5.  p.  78. 
«  Wurd.  New  York  M«;d.  Time*,  Supt,  8,  1990. 


PHALANGES   OF    THE    THUMB    AND    FINGERS.  669 

moderate  extension,  while  at  the  same  time  the  proximal  extremity  of 
the  first  phalanx  was  pushed  toward  the  distal  end  of  the  metacarpal 
bone.  In  short,  the  process  was  the  same  as  that  which  we  have 
recommended  in  dislocations  of  the  thumb  backwards. 

Fio.292. 


Backward  dislocation  of  first  phalanx.    Bedoction  by  extension. 

In  the  second  case,  presented  in  a  woman  35  years  of  age,  at  Charity 
Hospital,  April  16,  1868,  the  dislocation  was  caused  by  her  husband 
having  pulled  the  finger  violently  backwards.  The  metacarpal  bone 
was  thrust  through  the  skin  on  the  palm  of  the  hand.  Four  weeks 
had  now  elapsed,  and  the  wound  had  healed.  A  few  days  before,  the 
house  surgeon  had  placed  her  under  the  influence  of  ether  and  had 
attempted  reduction,  but  had  failed,  and  she  refused  to  allow  me  to 
repeat  the  attempt. 

In  the  example  of  dislocation  forwards,  occasioned  by  a  blow  from 
a  hard  ball,  received  upon  the  end  of  the  finger,  the  first  phalanx  was 
in  a  position  of  extreme  extension,  and  the  second  moderately  flexed. 
Beduction  was  effected  with  great  ease  by  extension  in  a  straight  line. 
But  if  the  surgeon  were  to  experience  difficulty  in  the  reduction,  it 
would  no  doubt  be  advisable  to  resort  to  the  method  of  extreme  flexion. 

In  one  instance,  I  have  seen  nearly  all  the  fingers  of  the  left  hand, 
and  the  thumb  of  the  right,  dislocated  backward^  by  the  contraction 
of  the  cicatrix  after  a  severe  burn. 


CHAPTER    XV. 

DISLOCATIONS  OF  THE  SECOND  AND  THIRD  PHALANGES  OF 
THE  THUMB  AND  FINGERS  (PHALANGEAL). 

Notwithstanding  slight  differences  in  the  form  of  the  articulations 
between  the  thumb  and  fingei*s,  and  in  the  size  and  situation  of  the 
bones  which  compose  the  phalanges  of  the  fingers,  we  are  disposed, 
contrary  to  the  practice  of  some  other  writers  upon  this  subject,  to  con- 
sider all  the  dislocations  to  which  these  several  joints  are  liable,  under 
one  section.  Nor,  indeed,  after  the  attention  which  we  have  given  to 
the  dislocations  at  the  metacarpo-phalangeal  articulations,  do  we  find 
much  to  add  in  relation  to  these  accidents ;  since  in  almost  every  point 


670  PHALANGES    OP    THE    THUMB    AND    FINQEBS. 

of  view  in  which  they  may  be  considered,  they  have  so  much  m 
common. 

The  last  phalanx  of  the  thumb  is,  of  all  the  phalanges,  most  liable 
to  dislocation,  and  this  generally  takes  place  Imckwards.     Very  fte-  « 
quently,  also,  it  is  accompanied  with  such  a  laceration  as  to  render  it 
compound.     The  dislocated  phalanx  is  usually  reversed  in  the  back- 
ward dislocation,  and  straight,  or  nearly  so,  in  the  forward  dislocation. 

In  most  cases  reduction  may  be  accomplished  easily  by  forced  dorsal 
flexion  in  the  case  of  the  backward  luxation,  and  by  forced  palmar 
flexion  in  the  case  of  the  forward  dislocation. 

In  the  winter  of  1848,  a  young  man  was  brought  into  my  clinic, 
who  had  met  with  a  forward  subluxation  of  this  phalanx  about  one 
month  before.  He  had  fallen  upon  the  end  of  his  thumb,  and  as  the 
accident  was  followed  by  a  good  deal  of  inflammation  and  swelling, 
he  did  not  notice  the  displacement  until  some  time  afterwards.  The 
proximal  end  of  the  last  phalanx  projected  two  or  three  lines  toward 
the  palm ;  the  finger  was  straight,  and  this  joint  anchylosed.  I  did 
not  think  the  chance  of  restoring  and  maintaining  the  bone  in  poftition 
suflScient  to  warrant  any  interference,  and  he  was  dismissed  with  an 
assurance  that  aft^r  a  few  months  it  would  occasion  him  no  great  in- 
convenience. 

On  the  2d  of  March,  1851,  Thomas  Burton,  aged  about  twenty-two 
years,  by  a  fall  dislocated  the  second  phalanx  of  the  middle  finger  of 
the  right  hand,  backwards.  The  force  of  the  concussion  was  received 
upon  the  extremity  of  the  finger.  Nine  hours  aft^r  the  accident  I 
found  the  bones  unreduced ;  the  finger  nearly  straight,  or  with  only 
slight  flexion  of  the  second  phalanx  upon  the  first ;  the  third  phalanx 
forcibly  straightened  upon  the  second  ;  all  the  joints  rigid ;  finger  very 
painful  and  somewhat  swollen. 

By  moderate  extension  alone,  applied  for  a  few  seconds,  the  reduc- 
tion was  accomplished. 

Fio.  293. 


Dislocation  of  the  second  phalanx  backwards. 

James  Cooper,  set.  23,  came  to  me  on  Sunday  morning,  the  14th  of 
Dec.  1851,  to  obtain  counsel  in  relation  to  his  finger  which  had  been 
dislocated  the  day  before,  but  which  he  had  himself  reduced  by  simple 
extension  made  in  a  straight  line.  His  own  account  of  it  was,  that  he 
fell  upon  a  slippery  sidewalk,  striking  upon  the  end  of  his  ring  finger 
in  such  a  way  that  it  seemed  to  double  under  him.  On  examination, 
he  found  the  second  bone  dislocated  inwards,  or  to  the  ulnar  side,  com- 
pletely, the  end  of  the  first  phalanx  forming  a  broad  prmection  upon 
the  opposite  side;  the  last  two  phalanges  fell  over  toward  the  niiddle 
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finger,  but  they  were  neither  flexed  nor  extended.  Seizing  upon  the 
end  of  the  finger  with  his  right  hand  and  pulling  forcibly,  he  promptly 
reduced  the  dislocation  himself. 

The  bones  were  now  completely  in  place,  but  the  joints  were  swollen, 
tender,  and  quite  stiff. 

In  Sept.  1851,  by  the  politeness  of  Dr.  Briggs,  the  attending  surgeon, 
I  was  permitted  to  see,  in  the  hospital  of  the  New  York  State  Prison, 
at  Auburn,  a  forward  dislocation  of  the  second  phalanx  of  the  little 

Fig.  294. 


DlBlocation  of  the  second  phalanx  forwards. 

finger  of  the  left  hand,  unreduced.  This  man  was  at  the  date  of  my 
examination  forty-one  years  old,  and  the  dislocation  had  existed  eigh- 
teen years ;  having  been  occasioned  by  a  fall.  A  surgeon  in  Greene 
Co.,  N.  Y.,  had  attempted  to  reduce  it  soon  after  the  dislocation  oc- 
curred, but  had  failed.  The  joint  was  nearly  anchylosed,  yet  the  finger 
iKras  quite  as  useful  for  all  ordinary  purposes  as  before. 

Dislocation  of  the  last  phalanx  is  frequently  occasioned  in  the  game 
of  base  ball,  by  the  ball  being  received  upon  the  extremity  of  the  finger. 

A  young  man  who  was  studying  medicine,  and  a  private  pupil  ol 
mine,  in  attempting  to  catch  a  very  hard  ball,  received  it  upon  the  ex- 
tremity of  the  middle  finger  of  the  left  hand,  dislocating  the  last  pha- 
lanx forwards.  Twenty  minutes  after  the  accident,  I  found  the  distal 
extremity  of  the  second  phalanx  projecting  backwards  through  the  skin, 
the  tendon  of  the  extensor  muscle  beiug  torn  completely  off  from  its 
point  of  attachment  to  the  last  phalanx.  The  last  phalanx  was  in  a 
position  of  slight  dorsal  flexion,  or  extreme  extension. 

Seizing  upon  the  extremity  of  the  finger,  I  attempted  to  reduce  the 
dislocation  by  direct  traction,  aided  by  pressure  upon  the  exposed  end 
of  the  second  phalanx,  but  I  was  unable  to  succeed  until  I  brought  the 
last  phalanx  into  a  position  of  palmar  flexion. 

A  slight  disposition  to  reluxation  was  manifested,  and  a  gutta-percha 
splint  was  therefore  applied ;  and,  to  prevent  inflammation,  the  young 
man  was  directed  to  keep  it  moistened  with  cool  water  lotions.  Only 
a  moderate  amount  of  inflammation  followed,  and  in  a  few  weeks  the 
cure  was  complete. 

Such  accidents,  attended  with  laceration  of  the  integuments,  frequently 
demand  amputation,  or  at  least  resection  of  the  projecting  bone,  but  we 
think  Mr.  Miller  is  stjarcely  right  when  he  says  that  compound  dislo- 
cations of  the  fingers  almost  always  are  of  such  severity  as  to  demand 
amputation.  I  have  myself  met  with  three  other  cases  which  were  re- 
duced, and  did  well. 
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In  one  case  of  simple  dislocation  of  the  last  phalanx  of  the  ihnmb 
backwards  I  have  bc?en  obliged  to  re«ort  to  section  of  the  lateral  liga- 
ments before  nccomplishin^  the  reduction.  This  was  in  the  pCTsou  <»f 
a  Avrmmn  aflmitted  to  Bellevue  Hospital  in  February,  18*M*  Th<?  nc- 
cident  had  liapponed  sevon  days  before,  by  falling  and  strikin<r  mnm 
the  end  of  the  thumb.  The  position  of  the  last  phalanx  was  cxtemmt, 
that  is,  in  a  line  with  the  nxh  of  the  first  phalanx.  She  said,  however, 
that  it  was  at  first  "lient  straight  back/*  but  that  a  man  t04»k  hold  of 
it  and  pulled  it  ont.  Having  placed  her  under  the  influence  of  ether, 
I  atteiiii)tcd  reduction  by  forced  backward  flexion,  but  ftiilt*d.  I  then 
cut  the  lateral  ligaments  by  subcutaneous  incision,  and  the  I'eduetioa 
was  accomplished  with  great  ease. 


CHAPTER  XVL 

DISLOCATIONS  OF  THE  THIGH  (COXO-PKMORAL 

The  fi'mur  is  especially  liable  to  dislocation  in  four  din/ctioni 
namely,  upwards  and  backwards  upon  the  dorsum  ilii,  upwards  and 
backwards  into  the  ischiatic  notch,  downwards  and  tbrwanls  into  the 
foramen  thyroidcuni,  and  upwards  and  forwards  upon  the  ptib<*s. 

Disloctitions  are  occasionally  met  w^ith  which  cannot  be  armngrd 
pmperly  under  either  of  these  divisions;  indeed,  it  is  scarcely  ne<x's«ify 
to  say  that  the  heiid  of  the  bone  may  be  thrown  in  almosrt  vvery  dire6» 
tion  from  its  socket,  upwards,  downwards,  inwanls,  and  outwur<ls,  or 
in  either  of  the  diagonals  between  these  lines ;  and  that  wdiile  in  a  vast 
majority  of  cases  it  will  assume  one  of  the  positions  fii'*?t  named,  it  may 
in  a  few  exceptional  examples  fall  short  of,  or  much  excee<l,  the  limitl 
assigned  in  this  division.  Thus,  we  shall  have  oec^asion  hereafter  to 
mention  examples  of  dislocation  directly  upwards,  in  which  the  heawl 
of  the  bone  will  be  found  resting  upon  tfie  tbssa  between  the  upper 
margin  of  the  acetabulum  and  the  anterior  inferior  spinous  process  of 
the  ilium,  or  still  higher,  betwec^n  the  anterior  superior  and  the  anterior 
inferior  spinous  processes,  or  a  little  to  the  one  side  or  to  the  other  of 
these  points.  Examples  will  l>e  showm  of  drsloeaHons  directly  down- 
w^ards,  in  which  the  head  of  the  feninr  will  rest  upon  the  notch  lK*hnj**o 
the  lower  margin  of  the  aeetaliulnm  and  the  tuber  ist*hii»  or  still  lower, 
and  actually  below  the  tuberosity,  or  downwards  and  baekwanli*  Ir^Iout 
the  spine  of  the  ischium,  into  the  lower  or  lesser  saero-*»eiatie  noti'JL 
The  head  may  be  thrust  across  the  foramen  tliyroideum,  and  In*  onlf 
arrested  in  the  perineum  upon  the  ramus,  or  even  beyond  the  mniii!!  of 
the  ischinm  and  pnbt:« ;  it  may  lodge  upon  the  anterior  stirfaee  of  the 
liotly  of  the  pubcs,  as  well  as  upon  its  superior  edge;  and  finally,  it 
may  rest  against  the  posterior  margin  of  the  ac<?tabulum  instead  of 
rising  upon  the  dorsum,  or  it  may  only  mount  upon  ita  margin,  in 
either  of  the  directions  named. 
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In  regard  to  frequency,  the  four  principal  dislocations  occur  in  the 
order  in  which  we  have  mentioned  them ;  thus,  of  104  dislocations  of 
the  hip  which  I  have  taken  the  pains  to  collate,  excluding  the  anoma- 
lons  or  extraordinary  dislocations,  and  which  my  intelligent  pupil,  Mr. 
Frank  Hodge,  has  carefully  analyzed,  55  were  upon  the  dorsum  ilii, 
28  into  the  great  ischiatic  notch,  13  upon  the  foramen  thyroideum,  and 
8  upon  the  pubes.  Chelius  and  Samuel  Co<:)per  have,  however,  re- 
versed the  order  of  the  last  two  varieties,  arranging  dislocations  upon 
the  pul>es,  in  the  order  of  frequency,  before  dislocations  into  the  fora- 
men thyroideum. 

Coxo-femoral  dislocations  may  occur  at  any  period  of  life ;  a  case  of 
thyroid  dislocation  is  reported  in  the  Lancet  for  May  16,  1868,  which 
occurred  in  a  child  six  months  old.  One  example  is  mentioned  in  the 
Grozette  Midicale,  of  Si  recent  dislocation  upon  the  dorsum  ilii,  in  a  child 
eighteen  months  old.^  Dr.  N.  Fanning,  of  Catskill,  N.  Y.,  informs 
me,  in  a  letter  dated  June  25th,  1867,  that  he  has  reduced  a  dislocation 
upon  the  dorsum  ilii,  on  the  tenth  day,  in  a  little  girl  eighteen  months 
old.  Mr.  Kirby  has  reported,  in  the  Dublin  Medical  Press  for  October 
26,  1842,  a  case  of  recent  dislocation  in  the  same  direction,  in  a  child 
of  three  years,^  and  Dr.  Buchanan  has  seen  another,  at  the  same  age, 
in  a  little  girl ;  the  dislocation  being  into  the  ischiatic  notch.^  Mr. 
Image  communicated  to  the  Suffolk  branch  of  the  Provincial  Medical 
and  Surgical  Association  the  case  of  a  boy,  three  and  a  half  years  old, 
with  a  dislocation  upon  the  dorsum  ilii.  It  had  existed  twelve  days 
when  he  was  admitted  to  the  Suffolk  Hospital  in  May,  1847.  Mr, 
Image,  in  reporting  this  case  to  the  Society,  remarked  that  he  had  been 
induced  to  lay  it  before  them  "  in  consequence  of  a  charge  having  been 
urged  against  a  neighboring  surgeon,  of  pretending  to  reduce  a  dislo- 
cation of  the  femur  on  the  dorsum  ilii,  in  a  child  only  four  years  old, 
that  child  being  a  pauper,  and  chargeable  to  the  parish.  It  was  agreed 
and  proved  by  authorities  that  no  such  case  was  recorded,  and  therefore 
had  not  occurred,  and  that  seven  years  old  was  the  earliest  period  at 
which  this  accident  had  taken  place."* 

J.  M.  Litten,  of  Austin,  Texas,  reports  a  case  of  dislocation  upon 
the  dorsum  ilii  in  a  girl  four  years  old,  which  he  reduced  by  manipu- 
lation.^ In  the  January  number  for  1847  of  the  American  Journal  of 
Medical  Sciences  is  reported  a  forward  dislocation  in  a  boy  aged  five 
years,  and  a  dislocation  into  the  ischiatic  notch  in  a  girl  of  the  same 

Dr.  J.  C.  Warren,  of  Boston,  met  with  an  incomplete  dislocation 
toward  the  foramen  thyroideum  in  a  child  six  years  old,  which,  having 
been  displaced  eight  or  ten  weeks,  he  was  unable  to  reduce.*  Sir 
Astley  Cooper  mentions  a  case  in  a  girl  seven  years  old.^  I  have  my- 
self met  with  two  dislocations  upon  the  dorsum  ilii,  which  occurred  at 

»  New  York  Journ.  Med.,  Nov.  1860,  p.  416. 

*  Amer.  Journ.  Med.  Sci.,  vol.  xxxi,  p.  207,  Jan.  1848. 
»  London  Mod.-Chir.  Rev.,  Dec.  1828,  p.  261. 

«  New  York  Journ.  Med.,  Sept.  1848,  p.  281.         »  Ibid.,  March,  1862,  p.  269. 

*  Boston  Med.  and  Surg  Journ.,  vol.  xxiv,  p.  220. 
'  A.  Cooper,  on  Disloc,  Anier.  ed.,  p.  83,  Case  27. 
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tc*u  years,  and  one  into  the  foramen  tliyi-oideura.*  Norrb  r^pom  a 
oase'at  eleven  yeai*!f,^  and  Gibson  at  twelve:^  On  the  other  hand,  Dr, 
P.  J.  Ktine,  of  Portsinoiitli,  Ohio,  has  i-eporte<l  to  me  a  ewne  of  tUf?)y- 
cation  of  tlie  fenmr  in  a  nonian  ageil  seventy-three,  and  which  thirteen 
yejiivi  hiter  he  found  uureduce<l ;  and  Gantliier  hmx  ^een  a  disloi^atino 
of  tlie  hip  in  a  woman  eiglity-six  years  of  age.*  The  large  niajorily^ 
however,  cx;eur  between  tlie  fifttH.*nth  and  forty-tifth  years  of  life.  From 
an  analysis  of  eighty -four  cases,  we  liave  obtained  the  following  rt^ults: 

Und*^r  15  ycHTs, l^cjise*. 

15  to  30         «' a2 

80  lo  45         ** 29 

45  lo  60         *<  , T 

06  to  85         **  I  »:?'- 

Dlsloeatioiis  of  t!ie  hip  are  niiieh  more  frequent  in  men  than  in 
women ;  owing,  probiilily,  to  tlie  greater  exposure  of  the  ft»rmer  to  tW 
aeeidents  frorjt  whieh  these  disloeations  uemally  result,  and  jxissibly, 
also,  in  some  measure,  to  eertain  jKMniliarities  in  the  form  and  straelaro 
of  the  neek  of  the  femur  in  the  male.  Of  one  hundred  and  fifteen 
eiLses  eolleetetl  by  me,  one  hundred  and  four  were  in  males  and  elevim 
in  females.  Dr.  J*  K.  Rn<lgers,  of  New^  York,  mentioned,  howi'vrr, 
at  a  meeting  of  the  Ntnv  York  Kappa  Larubda  Society,  that  lie  hxA 
seen  and  rednet^l  four  dislcH^ations  of  the  femur  upon  the  dorsum  ilii 
in  females,  and  tliat  a  fifth  eiise  had  recently  come  to  his  kiiowle*!^  ia 
the  New  York  City  Hospital^ 

Gibson  mentions  an  example  of  dislocation  of  both  thigiis  at  the 
same  moment,^ 

{  1*  Dislocations  Upwards  and  Backwards  on  the  Borstim  Ilii. 

Si/n. — "  I'pwiircl-  ipii  \hv  dt*r>iim  ilii ;"  Sir  A.  Coopor,  Miliar.  Pirrie,  '•  r|iwinli 
and  oiifwiird  ;•'  Bnv<-r,  DiipiiytTMn.  ♦' Upwurdu  und  bmk wards  upon  ibc  tmck  of 
the  hip-btme  ;*'  Cbelius.     '^lliuc;*'  Gtrdy,  Vidul  (de  Cit*8i^)|  ^tnl^iitgitit. 

0[i?i«ft'?f.— Generally  they  are  occasioned  by  some  violence  whick 
fon^es  the  thigh  into  a  state  of  extreme  adduction,  or  of  addnctinn 
united  with  nitation  inwards;  and  especially  when  at  the  same  nuv 
ment  tlie  liead  of  llie  femur  is  driven  upwards  and  backwards.  Thtis, 
a  disloeation  upon  the  doi-sum  may  result  from  a  fall  from  a  height, 
w  hen  the  tbix?e  of  the  concussion  is  received  upon  the  outside  of  tbc 
knee:  the  thigh  being  thus  converted  into  a  lever  of  the  first  kind, 
whose  long  arm  is  outside  of  tlie  margin  of  the  acetabulum  ;  or  the 
disloeatiori  nmy  bo  oc*casione<l  by  a  fall  uf>on  the  foot  or  knt^t*^  while 
the  limb  is  adflucted,  by  which  the  hetul  of  the  femur  will  tn*  at  the 
same  moment  driv<'n  upwanls  and  outwards  from  its  socket.  Tb« 
accident  is  equally  liatde  to  result  from  the  fall  of  a  heavy  weij^lt 
such  as  a  mass  of  earth,  upon  the  back  of  the  pelvis  when  the  body  i^ 
much  bent  forwards. 


*  Buffulo  Med.  Journ.»  vol.  vu\^  p.  6. 
Mv  Kepopt  nn  Di&loc 

*  Afjier.  Juurn.  M«*d.  8ci  ,  F^b.  18Sfl,  p,  29«* 

*  OHiithu^r,  Mrtlj^HitrnL%  np,  eit..  p.  805, 

*  J.  K.  Rodiierti,  Now  York  Joiirii.  Mr-d.,  July,  18S9,  voL  I,  flnt  wir,  p.  2ia 

*  GiUon's  Surg.,  vol.  i,  |).  885,  sixlh  <  d. 


Tmns,  New  York  State  Mud.  Siic.,  ISii 
■  Gibson's  Surg.,  toL  t,  pt  8^ 
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The  followinoj  titj^e  presents  an  extranrdinary  example  of  this  form 
of  disloejition  pniHlureil  hy  a  force  acting  npun  the  thigh  tis  a  lever  of 
the  first  kind  : 

B,,  of  Rochester,  N,  Y.,  let.  10,  fell,  iJi  Fek  1841,  from  the  top  of 
the  higlj  bank  just  hehyw  t!ie  Genesee  Falls,  at  Roeliester,  a  dij^tance  of 
about  one  hundred  feet.  Before  he  reaehed  the  liottom  of  tlie  preci- 
pice, he  struck  upon  an  oblique  plane  of  iee^  from  which  he  slid  jjradlt- 
aily  <lown  utx>n  the  surface  of  the  river,  which  \\a^  tlien  completely 
frozen  over.  He  did  not  lose  his  consciousness  in  tlie  descent,  nor 
after  his  arrest  npoir  the  river,  hut  he«:an  immediately  to  call  for  assist- 
niH'v.  He  remembei-s  very  well  tliat  when  he  struck  the  j^^lacier,  the 
concussion  was  received  ujjou  the  ri^ht  side  of  tlie  rijjjht  knee»  and  a 
mark  of  contusion  at  this  point  confirmed  his  statement,  Dr,  Ell  wood, 
of  RiK'hester,  assisted  by  myself,  reilueed  the  dislocation  within  one 
hour  after  its  occurrence.     We  employed  pulleys,  but  the  reduction 

^  was  accomplished  i^sily  in  about  two  miuutt^,  atul  without  the  ap])li- 
cation  of  much  force;  the  Ix^ue  rcHnniiii^:  its  place  with  an  audible 
Btia|>.     His  recovery  Was  rapid  and  cojuplete,^ 

[  PafJiofof/k'td  Anaiomt/* — The  eajisule  is  lacerated  mom  or  less  ex- 
teitsively,  but  esjjccially  in  its  posterior  half;  the  round  ligament  is 
rupture<l  ;  some  of  the  small  external  rotator  muscles  are  generally 
stretched  or  torn  tNuupletely  asunder,  the  glutteus  maximas,  medius, 
at»d   minimus  are   pushetl   Uftwanls  and 

f  fulded  upon  each  other,  the  head  of  the 
femur  rt^sting  upon  or  within  the  rib  res 
of  the  deeper  muscles;  the  triceps  ad- 
ductor is  |mt  upon  the  stretch. 

Surgeons  have  not  Imjcu  tigrc»ed  as  to 
tlie  cause  of  the  great  difficulty  which 
Iras  usual Iv  been  experienced   in  the  rc^ 

Iduction  of'^  this  and  of  all  other  Ibrnis  of 

'  eoxo-femond  dislc»catioiis.  While  some 
have  aseriljed  it  alone  to  the  it^sistance  of 
the  muscles,  others  have  with  equal  am- 
fidence  ascribed  tt»e  opposition  to  an  en- 
tanglement of  the  head  and  neck  of  the 
bone  in  the  rent  C4»psuie,  or  in  the  liga- 
ment; and  still  others  believe  that  the 
impe<liment  ought  to  be  looked  for  some- 
times in  the  muscles  and  sometimes  in  the 
capsule,  or  in  IhuIi  at  the  same  moment* 
Sir  Astley  Cooper  thought  tiiat  the 
c^i|)sular  ligament  was  generally  too  much 
torn  to  offer  any  im}>edtmeut  to  re<lnction, 
and  he  refei's  to  some  ilissections  in  con- 

,  firmation  of  this  opinion,  Nathan  Smith  affirmed  that  the  chief  ob- 
stacle to  redut*ti<m  by  extension  was  to  be  founil  in  the  resistance 
ofiered  by  the  gluteii  muscles^  whiclij  although  at  first  relaxed,  would 


Z>it]ocailoii  u]}oi]  the  d<»rBuni  lUi, 


^  Trmns.  New  York  Sinlu  Med.  Sue,  1855,  p.  76.     My  re]>orl  on  Disloc-Jiiiona. 
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Boon  iK'Come  tense  under  tlic  stimulus  of  the  extension,  nmi  wliioli,  tn 
order  that  the  bone  mi^ht  resume  Us  position,  mn^t  actually  \>c  strt-U'W 
considerably  beyond  their  normal  length.^  W,  \Y,  Reid  deelnrt^  thM 
the  no]v  resistance  h  at  fir?^t  in  the  alxluetors  and  rotators,  hut  that 
finally  thr  psoas  mao:rm8,  iliacus  internns,  and  trieeps  adduetor  l>ecom€ 
tense  where  the  pulleys  are  employe<h^  Chai?vSatgnac  reix>^iiz»^^  no 
other  impediment  to  reduction  than  the  contractions  of  the  mu- 

Dr.  Fenuer,  r>f  New  Orleans,  gives  the  paiticulam  of  a  dirtBerii'm  ^n 
the  hip  of  a  man  admitted  into  the  Charity  Hospital,  who  died  from 
injuries  received  by  the  bursting  of  a  steam Iwat  boiler.  Hi?  condition 
l>eing  considered  hopeh-ss,  no  attempt  \i*n^  made  to  reduce  the  dislort^ 
tion.  The  limb  was  shortened  one  ineli  and  a  half*  atul  the  toc^  turruni 
inwards.  Extensive  ecehyniosis  existed.  On  raising  the  glutirtti 
maxim  us  and  roedius,  the  naked  head  of  the  femur  was  found  lying 
on  the  dorsum  ilii  with  the  ligJimentum  teres  Iianging  to  it,  !>ut  jieif- 
tially  torn  off.  Portions  of  the  obturator  ex  tern  us  pyrif<*rniis,  ami 
gemelli,  were  rupturc^l  and  lacerated.  The  capsule  was  torn  through 
one-half  of  its  extent. 

Dr.  Fenner  now  proceeded  to  cut  away  the  muscles,  and  when  all 
the  externa]  muscles  about  the  joint  had  been  removed  the  ihigh  coald 
not  be  brought  down;  the  iliacus  internus  and  fif;oas  masniL^  wirre 
then  severed,  which  permitted  it  to  descend  a  little,  but  the  ^  '  M 
not  be  replaced;  the  triceps  adductor  was  then  dividecl  witi  \i. 

The  ilio-iemoral  ligament  wa.s  found  tensely  stretched.  All  ihe  mti^ 
cles  Ijetweeu  the  pelvis  and  the  thigh  were  then  severed,  and  still  it 
wa)3  impossible  to  reduce  the  dislocation  ;  the  head  of  the  femur  cxntlA 
not  be  forced  back  through  the  rent  in  the  capsule  from  which  it  htd 
escaped  ;  and  it  was  not  until  tlie  of>euing  was  enlarg<xl  from  one-half 
to  three-quarters  of  an  inch,  that  the  reduction  was  accom|disbc<l. 

Dr.  Feuuer  infem  that  the  Ciipsule  possesses  sufficient  elasticity  to 
allow  the  small  hciid  of  the  femur  to  pass  out  through  a  lacerated 
opning,  whicli  might  at  once  contract,  so  a«  to  offer  considemlde  resist- 
ance  to  its  return,  au<l  that  occasionally  this  is  the  true  explaiiatioo  of 
the  difliculty  in  reduction/  Dr.  Guun,  nf  Ann  Arbor,  Michigan,  aftir 
repeated  experiments  made  upon  tlie  dead  IkkIv,  conclude*^  that  the 
muscles  offer  no  impediment  whatever  to  the  reduction,  and  that  iht 
"  untorn  portion  of  the  capsular  ligament,  by  binding  dtiwti  the  h«id 
of  the  dislocated  bone,  prevents  its  ready  return  over  the  ixlge  of  the 
acetabulum  to  its  place  in  the  socket."*  Dr.  Moore,  of  Rtichf^tcT, 
who  has  often  rcpeatcd  the  same  ex|ieriments  u|x>n  the  («daver,  <fc- 
clares,  also,  that  in  attempting  to  reduce  the  femur  by  extension  alooe 
he  has  cfjustuutly  observed  that  the  untorn  portion  of  the  i-ap^ul* 
offered  the  main  resistance,  and  that  re<luction  could  not  be  owx}©- 
plished  until  this  was  more  completely  broken  up.* 

*  Stirtricfil  McmoirR,  by  N.  R.  Smith,  1831. 

^  Bumilo  M»Mi   Journ.,  185K     Trari^,  N.  Y.  SUte  M<Mi.  Qoc.,  1852« 
'  ijondon  Mod.  Times  tin  J  Gazette,  Dec.  18G3,  jv  Ml, 

*  Now  York  Journ.  Med,,  Sept  1848,  p.  2(18;  from  ITow  Orleiuit  H«d«  And  Sorg. 
Jour,,  Julv,  1848. 

*  Ibid.,  Nov.  1863,  p,  428  ©t  tea, 

*  Ibid.,  Jan.  IS5G. 
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Bujich,  tjf  Bonn,  has  arrlvenl  at  stmilar  eoticl unions  ;*  as  abo  Profes- 
leors  Roser,  Weber,  aucl  Gel  16.  Professor  Von  Pit  ha  declares  eniphat- 
liciilly,  that  upon  a  knowledge  of  the  ilio-feinoral  ligament  is  based  the 
Icorreet  Uiuhrstanding  of  the  various  forms  of  fiip-joint  dislocations,^ 

But  probably  the  most  complete  and  conclosrve  defenw  of  the  views 
[entertainal  bv  the  trentlenien  just  reterred  to  has  been  furnished  by 
iDr*  Henry  J,  Bigelow,  the  l*ro- 

fessor  of  Surgery  in   Har\'ard  ^***  ^'^• 

[University.     In  some  res]>G<vt«, 

[also,   ids    opinions    are  wholly 

'originab     The   following   is  a 

brief  ^;nnHna^*y  of  these  opinions. 

The    iiio-fenioral     ligament, 

called  by  Dr.  Bigelow  the  Y 

ligament    (Bertin's    ligament), 

I      the  internal   obturator  muscle, 

(and  that  portion  of  the  capsule 
of  the  joint  which  is  immediately 
Bubjaeeiit,  are  alone  rerpiiivtl  to 
explain,  and  are  chiefly  respou- 
siblc  for,  the  phenomena  of  the 
four  regular  disloeations.     The 
regular  dislfK'a titans  are    those 
in   which    eonipleti^  disruption 
I     of  the  ilio-fetuoral  ligament  ba*9 
Knot  taken  place. 
^1     The  irrcfjular  dislocations  are 
^pthose  in  winch  the  ilio- femoral 
ligament  htis  suftei*ed  complete 
disruption. 

In  re<lucing  either  of  the  reg- 
ulai'  disloralions  the  limb  must 
be  flexed,  in  order  to  relax  the 

tilio-femoi-al  ligament;  Ijut  if 
Other  portions  of  tlie  ca[*snle 
are  not  suflieiently  torn  to  admit  tlie  return  of  the  head  within  ita 
Bockct,  it  must  be  torn  by  eireumduetiou  of  the  limb.  After  ttexioDj 
and  |>erha|>s  eireumduetiou,  the  reduction  may  Ik?  eompletetl  by  rota- 
tion, or  by  extension  of  tlie  thigh  at  right  angles  with  the  anterior 
surface  of  the  body. 

The  dorsal  dislocation  owes  it^s  inversion  to  the  external  fasciculus 
of  the  ilio-femoral  ligament. 

In  the  Tsehiatie  dislocation^  "dorsal  IjcIow  the  tcndoir*  (Bigelow), 
the  head  is  arrestetb  i*i  extension ^  by  the  tendon  of  the  obturatr^r  and 
the  subjacent  capsule. 

The  flexion  and  eveivion  of  the  limb  in  tlie  thyroid  dislocatioti  are 
due  to  tlic  ilio-temoral  ligament. 


TUo-fetnoral  ligsuiMiit    (BIgttLoir,) 


^  Year-Bottk  of  Med.  and  Surg,  for  1864.     Sydeiihinn  6oc.  PubUcatiouB;  from 
Archiv.  of  Clink'ul  Sur^t^ry,  vol.  i\%  purt  i,  Iterlint  1St>3. 
»  Ton  Pitha's  and  Bill  ruth's  Surgery,  vol.  iv,  1865. 


678 


BISLOCATIOKS    OF    THE    THIGH. 


In  the  pubk*  dislwation  the  accent  of  the  lirab  is  finally  arrested  Irf 

the  ilio-femoral  li^anieiit. 

The  cinicluhioii  at  which  we  ought  to  arrive  «?ems  ti>  bt!  that,  m 
Bome  ea^es,  tlie  eai>snle  being  completely  or  »lm<t6t  ef>mpletely  torn 
away,  the  Diiiseles  utfer  the  only  resistance;  and  that  acoonUng  t*>  tlif 


Flo.  297. 


tM»luetllon  iitxiii  rlie  dorsum  itil.    (Bfgclfiw.) 

exact  pn^itioTi  of  the  lhni>  or  ileurree  of  dii^pliUH^meut,  one  or  mviihvT 
set  of  rrmsinjlar  filH'e.s  will  o|r|iose  the  riHlueti*m  ;  aiul  in  oth«*r  tuy^, 
the  mtis(*le.s  Iteini:;  [mralyzecl  by  tiie  .«h<x*k,  or  by  anaHtlu-lii'^,  ik 
partially  torn  (*a]>siih»,  ijito  whieli  the  head  of  the  l>one  ih  rtxviveJ  as 
in  a  biiUon-hok',  or  the  Y  liijament,  prevents  its  fr€©  return  inw  Urn 
socket. 

Si/mptoms, — Sir  Antley  Cooper  affirmecl  that  the  limb  was  wtD^ 
times  (baud  ^hortcncil  in  tlus  disloration  to  the  extent  nf  three  indite*. 
Ijiston,  B.  OM»|H'r,  (jtbsoii^and  others,  i*c|>cat  the  atiirniation.  Chelio* 
places  the  extreme  of  shortenintr  at  two  and  a  lialf  ineln.'i^ ;  Milk-r,  nt 
two  inches  J  whik^  Alal^^aigne  deehire.s  that  he  has  never  gicen  the  limb 
gliortrnwl  more  than  half  an  iiic*h,  and  that  in  some  I'usm  it  ia  M 
shorteneel  at  all,  and  tlic  very  ojjjwisite  opinions  entertainetl  by  <»ther 
snrgt*on.«  he  attrihiUew  to  errors  ifi  the  measurement.  1  am  rertiiio» 
however,  that  Malgarirrie  hiis  fallen  into  simie  error,  and  that,  \\\nk 
the  average  shojteniiig  is  abMut  one  inch  or  one  inch  aiid  a  half,  it 
does  occasionally  reach  three  inches. 

The  tliigli  is  rotated  inwards,  adducted,  and  slightly  flexinl  iipou 
the  pelvin.  Tlie  great  toe  of  the  disloeattMl  limb,  when  the  juUient 
stands  erect  (and  in  this  position  the  examination  ought,  if  jni*«il>liv 
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Fig.  29R. 


to  be  macle)^  rests  upon  the  instep  of  the  foot  of  the  sound  limb,  and 
the  knee  touches  the  oppposite  thigh  near  the  upper  margin  of  the  jmi- 
tella.  It  must  not  be  supposed,  however,  that  the  position  of  the  limb 
is  in  all  cases  precisely  such  as  we  have  described.  Indeed  the  degree 
of  rotation,  adduction,  flexion,  etc.,  will  vary  according  as  the  head  of 
tlie  femur  is  more  or  less  displaced,  the  capsule,  including  the  liga- 
ments, more  or  less  torn,  or  as  it  may  be  torn  in  its  upper  or  lower 
margins,  as  the  muscles  may  be  ac- 
tually rent  asunder,  or  only  put 
apon  the  stretch,  and  perhaps  also 
acoording  to  the  amount  of  injury 
and  consequent  relaxation  which 
they  may  have  sustained  from  the 
shock.  The  thigh  can  be  easily 
flexcii;  adduction  is  more  difficult, 
but  abduction  is  almost  impossible, 
except  to  a  very  limited  extent:  the 
body  of  the  patient  is  a  little  bent 
forwards,  the  roundness  of  the  hip 
is  lost  in  consequence  of  the  relaxa- 
tion of  the  glutei!  muscles;  the  tro- 
chanter major  is  depressed,  and 
approaches  the  anterior  superior 
spinoas  process  of  the  ilium ;  and 
if  the  patient  is  not  fat,  and  swell- 
ing has  not  already  taken  place,  the 
head  of  the  femur  may  be  felt  in  its 
new  position  rotating  under  the 
hand  when  the  limb  is  turned  in- 
wards or  outwanls,  but  especially 
may  it  be  felt  when,  by  flexing  or 
extending  the  limb,  the  head  is  made 
to  move  downwards  and  upwards, 
upon  the  dorsum  ilii. 

As  we  have  already  said,  this  ex- 
amination ought  to  be  made,  if  possi- 
ble, in  the  erect  posture;  after  which, 
it  will  be  well  to  place  the  patient  al- 
ternately upon  his  back,  upon  his 
sound  side,  and  upon  his  belly,  until 
the  diagnosis  is  rendered  complete. 

The  differential  diagnosis  between  dislocation  upon  the  dorsum  ilii 
and  a  fracture  of  the  neck  of  the  femur  may  be  l)riefly  stated  as  follows. 

In  fracture,  we  may  expect  to  find  crepitus;  the  limb  is  in  most  cases 
mobile;  the  toes  are  generally  turned  out;  the  limb  is  shortened  moder- 
ately or  not  at  all ;  the  patient  is  sometimes  able  to  walk  for  a  short 
distance;  fractures  of  the  neck  of  the  femur  generally  occur  in  advanced 
life. 

In  dislocation,  crepitus  is  not  often  present,  and  only  when  a  frac- 
ture coexists;  the  limb  is  immobile,  or  nearly  so;  the  toes  are  turned 
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Fig.  299. 


ill ;  the  limb  h  sliortened  more ;  the  patient  m  unable  to  bear  the  weiplit 

of  his  body  upon  his  foot  for  one  moment,  Skey,  however,  says  he  tia» 
seen  a  piiticnt  with  a  ret^ent  drHl<jc4ition,  who  walked  onii-qiiartrr  *»f  i 
mile,  to  tlie  hosjjital*  I  do  not  think  any  other  similar  cwi^  h  it|>iiii 
recortl.     Dtf^locations  of  the  femur  generally  occur  in  middle  lite. 

I  have  l>cen  frequently  told  by  persons  who  have  ealle<l  u(K>a  tm, 
with  ehildren  suffering  under  hip-disease,  that  they  had  L>een  inluru  ^^ 
the  hip  was  out,  and  they  ex|)ccted  me  to  reduce  it.  In  two  ur  tt 
instaneen  they  have  blameiJ  theij  surgeons  very  much,  becim,ie  tier 
had  not  ileteeted  the  aeeident  at  the  time  of  its  cKxrurrenc^.  Norris^  of 
IMiilndelphia,  mentions  an  extraordinary  example  of  this  kind,  as 
having  l)een  pit-sented  at  the  Pennsylvania  Hospital,  and  ^^  -hi 

to  serve  as  a  sutlieient  warning  to  prevent  similar  mistake  ne. 

A  lad,  twelve  yea!*s  old^  w*as  bronglit  to  tlie  hospital  from  a  neighbor- 
ing State,  who  a  short  time  previous  had  Ix^en  suddenly  attacked  witli 

lameness  in  his  riglit  lind^  and  which,  by 
his  friends,  was  attributetl  to  scnnc  injury  nv 
ceived  in  play*  Two  physteians,  who  luiti 
been  called  to  see  the  boy,  pron»>tin«*ed  htna 
to  be  laboring  unfler  dishx'ation  of  the  ktpf 
and  had  made  two  strong  eilbrfs  wttli  th<; 
pulleys,  to  reduce  itj  but,  after  eaiising  great 
snftering,  they  gave  u|)  all  hopes  of  ever  re- 
placing the  bone,  and  sent  him  to  PliiMd- 
plila.  The  symptoms  were  [>laiuly  thei?e  of 
hi]>-joiiu  disease  in  its  early  st^ige.  The  at- 
titude was  that  a^^snnied  by  thot^  lab(»ring 
under  this  affection ;  the  leg  seemed  length- 
ened, but  a  careful  measurement  showed  lIuU 
it  was  of  the  same  length  with  the  other;  tbi* 
l)utt(»ck  was  flattened,  and  the  nmtious  of  the 
joint  were  tolerably  free  but  painful/ 

If  the  supposed  dislocation  txHnirs  in  s 
chihJ,  or  in  a  person  under  ten  yeans  i>f  ajpe, 
we  ought  to  take  especial  pains  to  as<vrt4ia 
tliat  it  is  not  a  separation  of  the  epiphy.^i>,of 
which  accident  we  have  mentioned  some  ex* 
am  pies  when  s[>eaking  of  fraetui'ea  of  the  neck 
of  the  femur. 

Examples  have  oocasionally  been  reportwl 
of  **  everted  dorsad  dislocations/*  in  wliich 
most  of  the  usual  signs  of  a  dorsal  dish***- 
tion  are  j>resent,  except  that  the  limlr  i^ 
everted,  ami  sometimes  slightly  al«luel^d* 
Bigelow  attributes  this  condition  to  a  ru[>tur€  of  the  outer  fihrisi*  of 
the  ilio-femoral  ligament,  and  he  afifirms  that  under  these  circunistjitice* 
the  limb  nuiy  be  ibuud  inverted,  but  it  is  also  easily  everted ;  the  l<»ot 
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(Bigelow.) 


1  Norns,  Amcr  Joum    M^.tl    Sri  .  vnj    liv^  p.  •iflO. 
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may  be  slightly  everted,  it  may  lie  flat  upon  the  bed,  or  it  may  even 
point  backwards. 

The  treatment  of  the  everted  dorsal  dislocation  consists  in  reducing 
it  first  to  an  ordinary  dorsal  dislocation  by  flexion  and  rotation  in- 
wards, aided  by  adduction,  if  necessary. 

Prognosis. — Boyer  says  the  limb  remains  always  weaker  than  the 
other,  the  round  ligament  never  uniting  completely;  and  that  inflam- 
mation of  the  cartilages  and  synovial  glands  may  ensue,  ending  in 
caries  of  the  joint.  Such  results  have,  indeed,  been  occasionally  met 
with,  nor  are  examples  wanting  in  which  more  rapid  inflammation, 
resulting  in  the  formation  of  acute  abscesses,  has  followed,  but  these 
are  only  rare  accidents.  In  the  large  majority  of  cases  the  patients 
recover  speedily,  and  in  the  course  of  a  few  weeks,  or  months  at  most, 
the  limb  seems  to  be  as  sound  and  as  useful  as  before. 

Examples  of  non-reduction,  however,  from  an  error  of  diagnosis,  or, 
what  is  more  pertinent  to  our  present  purpose,  from  a  failure  to  accom- 
plish the  reduction  where  the  attempt  has  been  made,  are  numerous. 
^Fortunately,  Mr.  Chelius,  the  author  of  a  most  excellent  System  of 
Surgery y  to  which  we  have  already  had  frequent  occasion  to  refer,  has 
sufficient  reputation,  the  world  over,  to  enable  him  to  bear  a  portion 
of  these  failures,  without  injury  to  himself  or  to  the  profession  which 
he  so  eminently  adorns.  \Ve  shall  therefore  make  no  apology  for  re- 
porting the  following  unsuccessful  attempt  to  reduce  a  dislocation  of 
the  hip  in  which  Mr.  Chelius  himself  was  the  operator. 

On  the  11th  of  June,  1851,  John  Mauren,  a  German,  set.  19,  called 
at  my  ofiice  and  related  as  follows :  "  When  ten  years  old,  I  fell  from 
a  tree,  a  height  of  six  feet,  and  dislocated  my  left  hip.  I  was  then 
living  twelve  miles  from  Heidell)erg,  and  I  was  immediately  taken 
there,  but  I  did  not  see  Mr.  Chelius  until  the  next  morning.  He  took 
me  to  the  University,  and,  before  the  medical  class,  attempted  to  reduce 
it,'  but  he  could  not.  During  several  weeks  following,  he  tried  six 
times,  using  pulleys,  etc.,  but  he  could  never  succeed." 

On  examination,  I  found  the  limb  shortened  two  inches,  the  head  of 
the  femur  lying  upon  the  dorsum  ilii;  the  knee  was  turned  in,  but  the 
toes  were  inclined  a  little  outwards.  He  was  able  to  walk  rapidly,  of 
course  with  a  manifest  halt,  yet  without  pain  or  discomfort. 

Treaimerd. — Regarding  dislocations  of  the  femur  upon  the  dorsum 
ilii  as  the  type  of  all  the  coxo-femoral  dislocations,  the  remarks  which 
we  shall  make  under  this  section  may  be  considered  applicable,  with 
only  certain  qualifications,  to  all  the  others. 

We  shall  arrange  the  various  methods  of  reduction  which  have 
been  employed  by  surgeons,  under  two  principal  heads,  namely,  manip- 
ulation and  extension.  It  is  not  possible,  however,  to  classify  rigidly 
the  different  procedures,  so  as  to  bring  them  under  these  two  simple 
divisions,  without  some  violence ;  since  neither  manipulation  nor  ex- 
tension has  usually  been  employed  alone,  but  almost  always  some 
degree  of  extension  has  been  recommended  in  connection  with  the 
manipulation ;  if  not  in  the  first  instance,  at  least  in  the  event  of  the 
fiiilure  of  manipulation  alone ;  while,  on  the  other  hand,  extension  is 
seldom  if  ever  practiced  without  manipulation.     We  intend,  then,  to 
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imply  hy  these  designations  respectively,  that  either  manipnlation  of 
extension  has  constituted  the  prevailing  featm-e  in  the  treatment 

Reduction  by  manipulation  dates  from  the  earliest  reconk  of  mt 
science.  Say?  Hippocrates :  **  In  some  the  thigh  is  reduce*!  with  oo 
preparation,  with  slight  extension  directed  by  the  hands,  and  with 
slight  movement ;  and  in  some  the  reduction  is  effected  by  bemling  ibc 
limb  at  the  joint  and  making  rotation,"^ 

Richard  Wiseman,  who  wrote  in  1676,  speaks  as  follows:  **  If  th« 
thigh-bone  be  luxated  inwards,  and  the  patient  young  and  of  a  tender 
eouHtitution,  it  may  be  reduced  by  the  hand  of  the  chirurgeon,  vi 
must  lay  one  hand  on  the  thigh,  and  the  other  on  the  patient's  If^, 
having  somewhat  extended  it  toward  tlie  sound  leg,  he  must  suddenly 
force  tlic  knee  up  toward  tlie  belly,  and  press  back  the  head  of  the 
femur  uito  its  acetabulum,  and  it  will  snap  in.  For  there  is  no  need 
of  so  great  extension  in  this  kind  of  luxation  ;  for  the  mo- 
able  musc?les  being  upoo  the  stretch,  the  bowing  of  the  kn  

said  reduceth  it;  yet  in  rough  bodies  it  may  require  stronger  exten- 
sion."^ 

Richard  Boultou  rej)eatedj  in  1713,  almost  the  same  instructioos^ 
affirming  that  this  plan  was  applicable  especially  to  dislocations  b* 
wards,  in  the  case  of  "young  and  tender  children."' 

In  1742  Daniel  Turner  declared  that  he  had  reduced  thriM.*  dislom- 
tions  of  the  hip,  one  of  which  was  a  backward  dishK*ation,  by  a  lUK, 
comlviuing  extension  with  manipulation,  but  alone  "  by  the  sti 
of  the  arm  or  witliout  any  other  instrument."  Extension  and  <xiu 
extension  being  made  by  assistants,  and  **  as  soon  as  the  surgeon  per- 
ceives the  bone  moving  out,"  says  Turner,  "let  him  take  his  oppirtu- 
nity,  giving  or<lei-s  to  the  extenders  below  suddenly  to  lift  np  tlj« 
patient's  thigh  toward  his  belly,  pressing  with  his  hands,  rithcr  tip  tlie 
right  or  left,  as  the  situation  of  the  same  reciuires,  and  therewith  force 
back  its  head  toward  the  acetabulum,  whereunto  it  will,  flipping  over 
the  tip  of  the  cartilage,  snap  sometimes  with  a  loud  noise."* 

Thomas  Audei^on,  surgecm,  of  I^ith,  in  Scotland,  was  called,  m 
Sept.  1772,  to  see  a  man  who  had  dislocated  his  left  femur  into  tlie 
foramen  thyroideunic  When  he  arrived  four  other  surgeons  were 
present,  and  prepared  to  use  the  pulleys,  which  they  did  m  his  pres- 
eiice  several  times,  but  to  uo  purpose.  Ai\er  examining  the  limb  canf 
fiilly,  "I  was  convinced,"  says  Mr,  AodersoUy  "that  attempting  the 
reduction  in  the  common  racthod,  with  the  thigh  extended,  wait  im- 
proper, as  the  mtiscles  were  all  put  on  the  stretch,  the  action  of  which 
is,  perluips,  sufficient  to  overbalance  any  extension  we  can  apply.  Btit 
by  bringing  tlie  thigh  to  near  a  right  angle  with  the  trunk,  by  which 
the  muscles  would  be  greatly  relaxed,  I  imagine«l  that  the  redactioD 
might  more  readily  take  place^  and  with  much  less  extenstoci. 


*  Works  of  Hipfjocrntos,  Syd.  ed-,  vol  ii,  p   64S. 

*  Eight  Cfiirurgioal  Trcaiiscfi.    By  Riclmrd  Wifteman,  ScrjeAtit-Chlrurfcoft  *« 
Kii»ir  Cbitrles  IL     London,  1G70.     fiook  vii,  chap,  vni* 

'  A  ^VRttfiix  of  Katioual  and  Practical  Surgery.    By  Btchard  BouUoa.    London, 
1718.  p,  846. 

*  The  Art  of  Surgery.     By  Butiicl  Turner.     Ltiudoiit  1142^  vol.  ii,  p,  8$?>. 
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*'  When  I  made  this  examination,  he  'was  lying  on  a  table  on  his 
back.  1  raised  the  thigh  to  about  a  right  angle  with  the  tnink,  and, 
with  my  right  hand  at  the  ham,  laid  hold  of  the  thigh,  and  ma<]e  what 
extension  I  could.  From  this  trial  I  found  I  could  dislodge  the  head 
of  the  bone.  At  the  same  time  that  I  did  this,  with  my  left  hand  at 
the  head  and  inside  of  the  thigh,  I  pressed  it  toward  the  acetabulum, 
while  my  right  gave  the  femur  a  little  circular  turn,  so  as  to  bring  the 
rotula  inwanls  to  its  natural  situation ;  and  on  the  second  attempt  it 
went  in  with  a  snap  observable  to  the  gentlemen  standing  around,  but 
more  so  to  the  poor  man,  who  instantly  cried  out  he  was  well  and  free 
fipom  pain.  His  knees  could  then  be  brought  together;  the  legs  were 
of  the  same  length,  and  the  foot  in  its  natural  situation.  The  knees 
were  kept  together  for  some  time,  with  a  roller,  to  confine  the  motion 
of  the  thigh ;  and  in  three  weeks  he  was  at  his  work,  without  the  least 
stiffness  in  the  joint." 

Subsecjuently  Mr.  Anderson  reduced  by  a  similar  method  a  dislo- 
cation upon  the  dorsum  ilii  in  a  child  eight  years  old,  and  which  had 
been  out  nineteen  days.' 

Says  Pouteau,  in  a  memoir  on  dislocations  of  the  thigh  upwards 
and  outwards :  "  We  observe  then,  first,  that  the  thigh  ought  to  be 
flexed  to  a  right  angle  with  the  body  during  the  extension  and  coun- 
ter-extension ;  second,  that  we  ought  to  rotate  the  thigh  from  within 
outwards,  when  the  extension  appears  to  be  sufficient;  third,  that  this 
position  puts  into  relaxation,  as  much  as  [x)ssible,  the  triceps  and 

gluteal  muscles,  which  oppose  the  chief  resistance  to  the  extension, 
lus  saving  the  patient  from  excessive  pain ;  fourth,  that  the  flexion 
of  the  thigh  places  the  head  of  the  bone  in  the  best  position  for  a 
return  to  the  cotyloid  cavity  during  extension;  fifth,  that  feeble  ex- 
tension suffices  for  the  reduction,  because  all  of  the  muscles  of  the 
thigh  are  relaxed."* 

On  the  7th  of  January,  1811,  Dr.  Philip  Syng  Physick,  of  Phila- 
delphia, reduced  an  outward  dislocation  of  the  hip,  after  extension  had 
failed,  by  flexing  the  thigh  to  a  right  angle  with  the  body,  and  then 
giving  to  the  limb  an  "outward  circular  sweep."* 

So  early  as  1815,  and  i)erhaps  much  earlier,  Nathan  Smith,  Professor 
of  Surgery  in  the  New  Haven  Medical  College,  taught  that  the  only 
correct  mode  of  i^educing  a  dislocation  upon  the  ilium  was  to  flex  the 
leg  upon  the  thigh,  the  thigh  upon  the  pelvis,  and  tbAi  to  carry  the 
limb  diagonally  to  the  opposite  side,  from  whence  it  was  to  be  brought 
outwards  and  downwards;*  and  in  1824,  Dr.  Smith,  being  under  oath, 
affirmed  as  follows:  "I  do  not  think  that  the  mechanical  powers, such 
as  the  wheel  and  axle,  or  the  pulleys,  are  necessary  to  reduce  a  dinlo- 
cated  hip,  or  any  other  dislocation."  He  further  adds  that  he  once 
reduced  a  dislocation  ujwn  the  dorsum  ilii  after  he  had  pulled  in  every 
direction  but  the  right,  "  by  carrying  the  knee  towards  the  patient's 

*  Anderson,  Medical  Commentaries,  Edinburgh,  1776,  vol.  ii,  pp.  201-4. 
■  Vidal  (de  Cassis) ;  from  QCuvres  posthumes  de  Pouteaii,  Paris,  1788. 
»  Physick,  Dorsi^'s  Surg  ,  1818,  vi,  p.  242      Mem.  of  Nathan  Smith,  1881,  p.  172. 
Phelps's  paper  in  Trans   New  York  State  Med.  Soc.,  1856,  p.  169. 
«  Trans.  N.  U.  SUte  Med.  Soc.,  1854,  p.  55. 


684 


DISLOCATIONS    OP    THE    THIGH, 


face."*  Subsequently  the  son  of  Dr.  Smith,  Nathan  R.  Smith,  the 
present  distinguished  teacher  of  surgery  in  tlie  Me^lical  College  at 
Ba 1 1 i  m  ore,  ga  ve  a  more  f u  1 1  accn  u  n  t  of  h  is  fii  1 1]  er 's  ra et h od ,  i  1 1  ui«t  rating 
his  view.s  of  the  patliolugy  of  these  dislocations,  and  the  nieclmnisni 
of  their  rtnlnction,  by  several  dra^vings.  It  must  be  noticed,  however, 
that  Dr.  Nathan  Sruith  left  no  written  explanation  of  his  views  and 
praetice,  except  that  which  is  to  be  found  in  the  affidavit  already 
quoted,  and  that  the  atx^ount  published  by  his  son  is  from  meraoiy, 
and  it  is  given  as  follows:  **  The  patient  Ijeing  prepared  for  the  oper- 
ation by  whatever  means  may  l>e  deemed  necessiiry,  may  be  [dacea  in 
an  attitude  t^uivenieut  for  the  operation,  with  the  body  securely  tixed» 
by  placing  him  in  the  liorizontal  posture,  on  a  narrow  table  covered 
with  blankets,  and  on  tlje  sound  side.  To  the  tiible  his  body  should 
be  firmly  fixed,  and  this  can  be  conveniently  done  by  Iblding  a  sheet 
several  times^  lengthways — then  applying  the  nuddle  of  the  broad 
band  thus  made  to  the  inner  and  tapper  part  of  the  sound  thigh — 
carrying  its  extremities  under  the  table,  crossing  them  l>eneath  it,  aod 
then  carrying  them  oblinoely  up  and  crossing  them  firmly  over  tbe 
trunk,  above  the  injured  hip.  The  ends  may  then  be  secured  l)cnesith 
the  table.  To  su|»iH3rt  the  truirk  the  moi'e  firmly,  a  pillow  may  be 
placet!  on  each  side  of  it  upotj  the  table,  and  be  includeil  in  ttie  t)£md- 
age.  Should  the  operator  design  to  etnploy  any  degree  of  ex  tension, 
a  counter-extending  band  may  be  placeil  in  the  perineum,  and  carried 
up  to  the  extremity  of  the  table,  be  fixed  to  some  more  firm  body,  or 
held  by  the  hands  of  assistants, 

**The  ojwrator  now  standing  on  the  side  to  which  the  patient^s  back 
presents,  grasps  the  knee  of  the  dislocated  member  with  his  right  baud 
(if  the  left  femur  te  dislocnted — vice  versS,  if  the  right),  and  the  ankle 
with  the  left.  The  first  effort  which  he  makes  is  to  flex  the  leg  upm 
the  thigli,  in  order  to  make  the  leg  a  lever  with  which  he  may  opcmte 
on  the  thigh-bone.  The  next  movement  is  a  gentle  rotJition  vf  the 
thigh  outwards,  by  inclining  the  foot  toward  the  ground,  and  rtitatiug 
the  knee  outwards.  Next  the  thigh  is  to  be  *%A//^abducteil  by  jiit»- 
ing  the  knee  directly  outwanls.  Lastly,  tlic  surgeon  fi*ecly  tlcxi^  th» 
thigh  upon  the  pelvis  l)y  thrusting  the  knee  upwaixls  towartl  the  fa43fi 
of  the  patient,  and  at  the  same  mouu^nt  the  ahflnciion  is  to  he  inertOMi 

**  Professor  N*  Smith  reganled  the  free  flexion  of  the  thigh  u[iontlie 
pelvis  as  a  very  important  part  of  the  c*ompound  movement*  He 
believed  that  it  threw  the  head  of  the  l>one  downwards,  behind  tlw 
acetabulum,  where  the  margin  of  the  cup  is  less  prominent,  and  over 
which,  tlierefore^  the  abductor  muscles  would  drag  it  with  l€ss  diifiealty 
into  its  place. 

"The  operator  may  slightly  vary  these  movements,  as  he  incr««l 
them  J  so  as  to  give  some  degree  of  rocking  motion  to  the  head  of  l!i€ 
06  temoris,  wliieh  will  thereby  be  disengaged  w^ith  the  nnjrc  facility 
from  itB  confined  situation  among  the  muscles.*'^ 

*  Iti»p<>rtof  thti  Trinl  of  ho  Action  for  Mulprwetlce.  L<iwcl  ».  Fuxon  And  Hiiii1t*i 
MnclnuB,  Miiinc,  18U4  ;  hUo  Bulf.  M»^d   Jour  ,  vol.  xiii,  p.  515. 

■  Mt^diciil  HiuJ  tsur^rical  Memoirs,  by  NiiibHii  Siniih,  iHte  Prt»r  of  Surgorr.  «<ft-i 
in  Yale  Ci>nf^g(?.  Edited  by  Kiitlian  R  Smith,  Froftj&aur  of  J^urgcry  in  tTniv.of 
Maryland.     BaUimore,  \H3i'\^  ^^.  \^VW1. 
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Dr.  Luke  Howe,  of  Boston,  who  was  a  pupil  of  Nathan  Smith's, 
eives  the  following  account  of  the  method  practiced  by  him  success- 
fully, about  the  year  1820,  and  which  method,  he  says,  was  recom- 
mended by  his  preceptor :  "  The  patient  was  permitted  to  lie  on  his 
back  on  the  b^  where  I  found  him,  the  knee  of  the  luxated  limb 
turned  in  and  over  the  other.  I  raised  the  knee  in  the  direction  it  in- 
clined to  take,  which  was  toward  the  breast  of  the  opposite  side,  till 
the  descent  of  the  head  of  the  bone  gave  an  inclination  of  the  knee 
outwards,  when  I  made  use  of  the  leg,  being  at  right  angle  with  the 
thigh,  as  a  lever  to  rotate  the  latter  and  turn  the  head  of  it  inwards. 
It  then  readily  returned  to  its  socket,  with  an  audible  snap.     During 

Fio.  sot. 


Nathan  Smith's  method  of  reduction  bf  manipulation.    (From  Smith's  "  Memoirs."} 

this  operation,  the  two  assistants  who  had  been  placed  to  make  the 
lateral  extension  and  counter-extension,  if  ultimately  required,  were 
directed  to  draw  moderately  at  their  towels.  How  much  of  the  success 
of  the  operation  is  to  be  imputed  to  their  extension,  and  the  rotation 
of  the  thigh  by  the  leg,  I  am  unable  to  determine ;  but  as  Dr.  Smith 
succeeded  without  the  aid  of  either,  and  as  the  head  of  the  femur 
seemed  to  descend  by  an  easy  and  natural  process,  I  am  inclined  to 
believe  that  all  that  is  necessary,  in  such  cases,  is  to  elevate  the  knee, 
when  the  ilium,  the  muscles  attached  to  it,  and  perhaps  the  ligament, 
become  the  natural  fulcrum,  over  which  the  thigh,  as  a  lever,  acts  to 
bring  the  head  down  and  inwards  into  the  socket."^ 

^  Howe,  Boston  Med.  and  Surg.  Journ.,  vol.  zzii,  p.  249,  Hay,  1840. 
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Kluge,  in  1825^  combined  moderate  extension  with  manipulati^^ 
by  flexing  both  the  leg  and  thigh^  while  at  the  same  moment  the  th  ^«^ 
was  abducted  and  the  knee  rotated  inwards/     Wathman,  in  1%^ 
directed  that  in  this  dislocation  the  limb  should  be  seized  bv  the  Ico^' 
and  ankle  and  slowly  lifted  forwards  until  it  came  to  a  neht  ai^ 
with  the  long  axis  of  the  body;  when,  if  the  outward  '^ self-twistiiDur 
of  the  thigh''  occurs,  "  which  cannot  be  prevented  by  fiist  holding^ 
the  movement  of  the  head  of  the  bone  is  declared,  and  it  will  onij 
remain  for  the  surgeon  to  let  down  the  thigh  gradually  upon  the  bed 
so  that  the  two  limbs  will  come  side  by  side,  iand  the  reduction  will  be 
accomplished.* 

Rust  recommended  also,  in  1826,  a  similar  plan,  combining  IDod^ 
rate  extension  by  the  hands,  with  flexion  and  abduction  of  the  thigh.' 

Colombat,  whose  opinions  date  from  1830,  suggested  that  the  patient 
should  lay  himself  forwards  upon  a  bed  or  table,  no  higher  than  his 
hips,  with  the  sound  1^  and  foot  resting  upon  the  floor,  and  that  then 
the  surgeon  seizing  the  foot  with  one  hand,  so  as  to  flex  the  1^,  shoald, 
with  the  other  hand,  exercise  a  moderate  degree  of  extension,  and  at 
the  same  time  move  the  liipb  to  the  right  or  to  the  left,  backwards  and 
forwards,  in  order  to  disengage  the  head  of  the  femur ;  and,  finally, 
that  he  should  communicate  to  the  thigh  a  sudden  movement  of  cir- 
cular rotation,  either  from  within  outwards,  or  from  without  inwards, 
as  the  surgeon  may  choose.* 

Collin  states  that,  in  1833,  he  had  reduced  four  dislocations  of  the 
hip  by  a  method  very  similar  to  this  recommended  by  Colombat.* 

Dr.  William  Ingalls,  of  Chelsea,  Mass.,  reduced  a  compound  dislo- 
cation of  the  femur,  in  which  the  head  of  the  bone  rested  upon  the 
pubes,  after  an  unsuccessful  attempt  had  been  made  to  reduce  it  by 
extension.  ''  An  assistant,  taking  the  ankle  of  the  dislocated  limb  in 
his  right  hand,  and  placing  his  left  in  the  ham,  bent  the  leg  at  right 
angles  upon  the  thigh,  and  the  thigh  upon  the  pelvis,  then  lifting  with 
a  power  little  more  than  sufficient  to  elevate  the  whole  limb,  he  carried 
it  to  its  greatest  state  of  abduction,  at  the  same  time  rotating  the  femur 
inwards,  while  Dr.  Ingalls  passed  his  thumb  through  the  wound,  aqd 
pressing  upon  the  head  of  the  femur,  directed  it  toward  the  acetabulum. 
At  this  moment  he  directed  the  limb  to  be  forced  toward  its  fellow,  by 
which  the  reduction  was  effected  with  the  greatest  possible  ease  and 
elegance.^'* 

Similar  methods  of  reduction,  with  only  such  slight  variations  as 
scarcely  deserve  a  special  notice,  have  been  suggested  and  practiced 
from  time  to  time  by  Palletta,  in  1818  ;^  Desprez,  in  1835;*  Vial,  in 
1841  f  Fischer,  Mahr,  and  Clark,  in  1849.^^^ 

»  Chelius's  Surg.,  by  South,  Amer.  ed.,  vol.  ii,  p.  241.  «  Ibid.,  p.  239. 

»  Ibid.,  p.  241,  note  by  South. 

*  Malgaigne,  op.  cit.,  vol.  ii,  p.  826. 

•  Ibid.,  p.  823. 

'  Ingalls,  firansby  Cooper's  ed.  of  Sir  Astley's  English  ed.,  1842,  and  Amor,  ed., 
1852. 
^  Chelius's  Surg. ;  note  by  South.  ■  Malcjaigne.  •  Ibid. 

»o  Dublin  Med.  Press,  Dec.  8,  1851.     New  York  Journ.  Med.,  March,  1852. 
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In  1851,  Dr.  W.  W.  Reid,  of  Kocliester,  N.  Y.,  pul>lisheil  an  aeeuunt 
of  the  mettirKl  pra€rice<l  by  iiims43lf  successfully  in  three  caBes  of  dis- 

■  location  ii|K>n  tlie  dorsum  ilii,  the  tirst  of  which  dated  from  the  year 

^1844.  His  metlind,  as  applietl  to  a  dislo<^ation  upon  the  dorynm  ilii^ 
consists  in  "  flexing  the  lejj;  upon  the  thigh^  carrying  the  thigh  over 
the  sound  one,  upwanls  over  the  pelvis  as  high  as  the  umbilicus,  and 
then  al>dueting  and  rotating  it/^  ^ 

Dr.  Markoe,  of  New  York,  adopts  the  same  proce<lure,  except  that 

[when  the  limb  luis  been  sufficiently  flexed  and  ahdycted,  he  directs 
that  the  limb  shall  l>e  gradually  brought  down,  and  he  affirms  that  it 
is  during  this  last  manceuvre  that  he  has  usually  found  tlie  bone  resume 
its  place  in  the  socket/* 

Bigelow,  of  Boston,  declares,  as  has  already  been  stated,  that  in  all 

f  the  regidardLslorations,  that  is  to  say,  in  all  those  disloaitions  in  which 
the  ilio-temoral  ligament  is  not  torn,  the  thigh  must  be  first  flexed,  in 
order  to  relax  this  ligsiment,  and  then  reduction  may  be  eflcctcil  by 
extension  directly  forwards,  the  thigh  l>eing  at  a  right  angle  witli  the 
body,  or  by  rotation*  In  some  cases^  where  tfjere  is  probably  only  a 
button-liole  slit  in  the  capsule,  free  eircumductioQ  may  be  required  in 
order  that  the  c-apsule  may  be  torn  more  freely. 

Fjo.  SOI. 


RelszatloD  of  the  ilio-Aptoonil  ll^tttueoi  bf  flcjcioii,    (Bigflow.) 


His  methoil  of  reducing  the  dislocation  upon  the  dorsum  ilii,  is  to 
flex  the  thigh  upon  tlie  abdomen,  abd net  and  then  mtate  outwards; 
or,  to  flex,  then  add  net  and  rotate  a  little  inwards,  to  disengage  the 
head  of  the  bone  from  behind  the  socket,  then  abiluct  and  jnill  directly 


^  R<?id,  BuffHlo  Med.  Journ.,  toI.  vti,  Aug.  1851,  pp. 
'  Markoe,  New  York  Journ.  Med.,  January,  1855. 
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upwards.     When  necessary,  circumduction  is  practiced  to  lacerate  the 
capsule  more  completely. 

Reduction  by  extension  dates  from  a  period  equally  early  with  r^ 
duction  by  manipulation.  Hippocrates  recommended,  when  other  and 
gentler  means  had  feiled,  to  make  extension  and  counter-extensioo* 
the  extending  bands  being  made  fast  above  the  knee  and  above  the 
ankle,  so  as  to  distribute  the  points  of  pressure ;  and  the  countcr-ex- 
tending  bands  being  secured  around  the  chest  under  the  armpits,  and 
also,  if  thought  necessary,  in  the  perineum  of  the  sound  side. 


Fio.  802. 


Hippocrates's  mode  of  reducing  dislocatiODs  of  the  hip  bj  extension. 

Among  the  methods  recommended  and  practiced  by  Hippocrates, 
was  sitting  across  the  upper  round  of  a  ladder  with  a  weight  attached 
to  the  thigh  of  the  dislocated  limb ;  or  suspending  the  patient  from  a 
sort  of  gallows  with  the  head  downwards,  and  if  the  weight  of  the 
patient's  own  body  proved  insufficient,  the  surgeon  might  add  his 
also ;  a  method  which  Hippocrates  characterizes  as  "  a  good,  proper, 
and  natural  mode  of  reduction,  and  one  which  has  something  of  dis- 
play in  it,  if  any  one  takes  delight  in  such  ostentatious  modes  of  pro- 
cedure." ^ 

With  various  modifications  as  to  the  position  of  the  limb,  and  as  to 
ithe  points  upon  wliich  the  extending  and  counter-extending  forces  are 
to  be  applied,  and  with  differently  constructed  appliances,  surgeons 
have  continued  to  employ  extension  down  to  this  day. 

The  great  majority  have  regarded  flexion  of  the  thigh  as  essen- 
tial to  success;  some  holding  the  limb  only  slightly  flexed,  and  others 
insisting  that  flexion  should  be  increased  to  a  right  angle  with  the 
body. 

The  French  surgeons,  including  Boyer  and  Vidal  (de  Cassis),  prefer 
generally  to  apply  the  extending  bands  to  the  feety  in  order  that  the 
muscles  of  the  thigh  may  not  be  stimulated  to  contraction  by  the  pres- 
sure of  the  bandages.     Mr.  Skey  adopts  the  same  method. 

Sir  Astley  Cooper,  Samuel  Cooper,  B.  Cooper,  Fergusson,  Miller, 
Pirrie,  Erichsen,  and  the  English  surgeons  generally,  make  fast  the 


*  Works  of  Hippocrates,  Syd.  ed.,  London,  vol.  ii,  p.  641. 
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laoq  above  the  knee.  J.  L.  Petit  and  Duverney,  among  the  French, 
and  Dorsey,  Gibson,  with  most  of  the  American  surgeons,  recommend 
the  same,  but  Grerdy  seeks  to  multiply  the  points  of  application,  and 
for  this  purpose  secures  the  extending  band  to  the  whole  length  of  the 
1^,  and  to  a  small  portion  of  the  thigh  above  the  knee. 

The  counter-extending  bands  are  now  almost  universally  made  to 
operate  against  the  perineum  of  the  dislocated  limb,  but  Roux,  follow- 
ing the  practice  of  Hippocrates,  places  it  in  the  perineum  of  the  sound 
limb.     Gribson  recommends  the  same  practice. 

Lizars  recommends  that  sometimes  the  reduction  should  be  attempted 
by  simply  placing  the  heel  in  the  perineum  and  making  the  exten- 
sion with  the  hands,  very  much  as  Sir  Astley  Cooper  advises 'us  to 
proceed  in  dislocations  of  the  humerus.  Morgan  and  Cock,  of  Guy's 
Hospital,  have  reduced  six  cases  of  dislocation  of  the  hip-joint  by 
placing  the  foot  between  the  thighs,  so  that  it  pressed  against  the 
upper  part  of  the  dislocated  bone,  and  thrust  it  away  from  the  pelvis ; 
extension  and  rotation  of  the  limb  being  made  at  the  same  time  by 
assistants.^  Three  of  these  were  examples  of  dislocation  upon  the 
dorsum  ilii,  two  upon  the  pubes,  and  one  into  the  foramen  thyroideum ; 
and  most  of  them  had  occurred  in  weak  or  elderly  persons. 

Ambrose  Par6  was  among  the  first  to  recommend  the  use  of  pulleys 
for  the  reduction  of  dislocations.  Most  surgeons  since  his  day  have 
employed  them  for  the  purpose  of  making  extension  more  energetic 
ana  steady,  and  that  it  might  be  longer  continued.  Sir  Astley  Cooper's 
plan  of  procedure  is  as  follows : 

The  patient  having  been  bled  freely,  and  the  muscles  still  farther 

Fio.  303. 


Redaction  of  a  dislocation  on  the  dorsum  ilii,  bf  pulleys.    (Sir  Astlef  Cooper's  method.) 

relaxed  by  nauseating  doses  of  antimony  and  by  the  hot  bath,  he  is  to 
be  placed  on  his  back  upon  a  table  of  convenient  height  between  two 
staples;  a  strong  padded  leathern  girth  or  i)erineal  band,  constructed 
so  as  to  receive  the  thigh,  and  to  press  at  the  same  moment  against  the 
perineum  and  the  outer  surface  of  the  pelvis,  is  then  applied  and  made 
&st  to  one  of  the  staples  situated  behind  the  patient  in  the  direction  of 

*  Cock  and  Morgan,  Chelius,  op.  cit.,  vol.  ii,  p.  242,  note  by  South. 
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the  axis  of  the  limb.  A  wetted  linen  roller  is  next  to  be  tightly 
applied  just  above  the  knee,  and  upon  this  a  leathern  strap  is  to  be 
buckled,  having  two  short  straps  with  rings  at  right  angles  with  the 
circular  part ;  or,  instead  of  this,  a  round  towel  made  in  the  knot 
called  the  clove-hitch.  The  knee  is  to  be  slightly  bent,  but  not  quite 
to  a  right  angle,  and  brought  across  the  opposite  thigh  a  little  above 
the  knee.  The  pulleys  being  now  attached,  the  extension  is  to  be 
commenced. 

A  very  simple  and  efficient  mode  of  making  the  extension,  if  one 
has  not  the  pulleys,  is  to  employ  for  this  purpose  a  small  rope,  the 
ends  being  tied  together,  and  the  rope  being  then  doubled  upon  itself 
once  or  twice,  so  as  to  make  four  or  eight  parallel  cords.  The  oppo- 
site ends  of  this  bundle  of  ropes  being  made  fast  to  the  limb  anu  the 

Fio.304. 


Reduction  of  a  dislocation  on  the  dorsum  ilii,  by  the  Spanish  windlass.    (Gilbert.) 

staple,  the  extension  is  made  by  thrusting  a  stick  through  its  centre 
and  twisting  it. 

I  have  several  times  had  occasion  to  resort  to  this  plan ;  and  indeed 
it  has  been  for  some  time  known  and  practiced  among  surgeons  in  this 
country,^  having  been  first,  according  to  Professor  Gilbert,  introduced 
by  Falmestock,  of  Pittsburg,  Pa. 

Jarvis's  adjuster,  to  which  I  have  already  made  allusion  when  speak- 
ing of  dislocations  of  the  humerus,  has  been  often  used  with  success  in 
dislocations  of  the  hip  as  well  as  in  dislocations  of  the  shoulder.*  Its 
power  is  equal  to  that  of  the  pulleys,  while  the  direction  of  the  force 
can  be  varied  with  much  greater  ease.  The  most  serious  objections 
to  the  instrument,  as  employed  for  the  reduction  of  dislocations,  are 
its  complexity  and  its  expensiveness. 

Mr.  Fergusson  says  that  the  Lancd  for  July  26th,  1845,  contains  a 

1  Gilbert,  of  Philadelphia,  note  to  Pirrio's  Surg,  j  also  Amer.  Journ.  Med.  Sci., 
vol.  XXXV,  April,  1846. 

'  Crandall,  Boat.  Mod.  and  Surg.  Journ.,  vol.  xxxix,  p.  77;  Atlee,  Trani.  Amer. 
Med.  Assoc,  vol.  iii,  1860,  p.  867. 
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description   of  a   similar  apparatus   constructed   by  Coxeter  at  the 
suggestion  of  G.  N.  Epps  ;*  and  L'Estrange,  of  Dublin,  has  invented 

Fio.805. 


Jarris's  adjuster  applied  for  redaction  of  a  dislocaUoii  of  the  hip. 

a  "windlass"  for  making  extension,  with  a  "forceps,"  by  which  the 
extending  power  can  be  instantly  disengaged.*     Mr.  Bloxham's  "  dis- 

FlO.  806. 


Blozham's  "dlalocation  tourniquet"  applied  for  reduction  of  a  dislocation  on  the  pubes. 

location  tourniquet"  is  also  very  simple,  and  Mr.  Erichsen  affirms  that 
by  it  "  any  amount  of  extending  force  that  may  be  required  can  be 
readily  set  up  and  maintained."^  Sedillot,  a  French  surgeon,  has  sug- 
gested that  when  pulleys  are  used,  we  should  measure  the  exact  power 


'  Perpuason,  4th  Amer.  od.,  p.  200. 
*  Erichsen,  Amer.  ed.,  1858,  p.  242. 


•  Ibid.,  p.  198. 
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employed  in  the  reduction,  by  an  ingeniously  contrived  appawitug 
called  the  dynamometer.^  Such  an  instrument  might  occasionally  be 
useful  in  preventing  the  application  of  excessive  force,  especially  when 
the  patient  is  under  the  influence  of  an  anaesthetic. 

Finally,  without  attempting  to  determine  the  precise  relative  value 
of  these  different  procedures,  all  of  which  claim  for  themselves  the  tes- 
timony of  experience,  we  are  [)repared  to  admit  that  no  one  of  them  b 
without  merit,  and  that  each  may  in  certain  cases  possess  advantages 
over  the  others.     Precisely  what  the  cases  are  to  which  each  individual 
method  may  be  especially  applicable,  we  believe  it  would  be  impossible 
to  declare  unless  the  cases  were  actually  before  us ;  and  even  then  it 
would  probably  be  found  difficult  often  to  say  which  was  the  best  antil 
a  fair  trial  of  one  or  more,  and  a  final  success,  had  determined  the  ques- 
tion.    The  time  has  not  yet  arrived  in  which  we  may  institute  a  rigid 
comparison  between  the  relative  merits  of  the  two  leading  plans  of  re- 
duction, manipulation  and  <*xtension,  for  while  it  is  true  that  reduction 
by  manipulation  has  been  practiced  from  the  earliest  day,  it  is  equally 
true  that  extension  has  been  generally  preferred  and  practiced  by  sur- 
geons in  all  ages.     Indeed,  it  was  not  until  Dr.  Reid,  of  Rochester, 
again  called  the  attention  of  the  profession  to  this  subject,  illustrating 
his  views  by  the  results  of  several  successful  experiments  and  by  inge- 
nious arguments,  that  reduction  by  manipulation  could  be  said  to  have 
been  fairly  introduced  as  an  established  method  of  practice ;  a  large 
majority  of  all  the  cases  upon  record  of  reduction  by  manipulation 
having  been  reported  since  the  year  1851,  the  period  of  Dr.  Reid's  first 
communication  to  the  Buffalo  Medical  Journal. 

The  following  summary  of  a  paper  prepared  by  myself,  with  the  view 
of  determining,  if  possible,  the  relative  value  of  the  two  methods,* and 
exhibiting  an  analysis  of  sixty-four  cases  in  which  manipulation  was 
employed,  will  enable  the  reader  to  form  some  estimate  of  the  difficulty 
in  which  this  subject  is  involved;  and  if  it  does  not  actually  decide  a 
moot-point,  it  will  at  least  demonstrate  that  the  method  by  manipula- 
tion is  not  without  its  hazards.^ 

"  Of  forty-one  cases  in  which  the  fact  is  stated,  twenty-eight  were 
reduced  on  the  first  attempt,  seven  on  the  second,  four  on  the  third, 
and  two  on  the  seventh.  In  seven  examples  the  head  of  the  femur  has 
been  thrown  from  one  position  to  another  upon  the  pelvis,  travelling 
from  the  dorsum  of  the  ilium  to  the  ischiatic  notch,  and  from  thence 
to  the  foramen  ovale ;  or  directly  from  the  dorsum  to  the  foramen,  and 
back  again  ;  or  in  other  directions,  according  to  the  character  of  the 
original  dislocation ;  in  some  instances  these  changes  being  made  as 
often  as  seven  times  in  succession.  In  the  majority  of  cases  no  evil 
consequences  seem  to  have  followed  upon  these  changes  of  position. 
One  of  my  own  cases  will  especially  serve  to  show  with  what  impunity 
sometimes  these  changes  may  be  made. 

1  Amer.  Journ.  Med.  Sci.,  vol.  xv,  p.  580. 

*  Reduction  of  Dislocation  of  the  Femur  by  Manipulation.  By  the  Author. 
Buffalo  MedicalJournal,  Nov.  1857;  Feb  ,  March,  June,  1859.  With  tables  con- 
structed by  my  very  intelligent  pupil,  Lucien  Damainville. 
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"John  Caswell,  set.  28,  was  admitted  to  the  BufTalo.  Hospital  of  the 
Sisters  of  Charity  on  the  13th  of  January,  1858,  with  a  dislocation  of 
the  left  femur  upon  the  dorsum  ilii,  which  had  occurred  six  days  be- 
fore. His  own  account  of  the  accident  was  that  he  was  standing  at 
the  bottom  of  a  well,  bent  forwards  until  his  body  was  at  a  right  angle 
with  his  thighs,  when  a  bucket  holding  five  hundred  pounds  of  earth 
fell  upon  his  back  and  hips.  No  attempt  had  been  made  to  reduce 
the  dislocation.  Five  times  in  succession  manipulation  made  by  my- 
self failed,  leaving  the  head  of  the  bone  each  time  upon  the  dorsum 
ilii ;  the  sixth  attempt,  made  with  the  addition  of  moderate  extension 
by  the  hands,  threw  the  head  into  the  foramen  thyroideum.  By  re- 
versing the  movements,  it  was  easily  replaced  upon  the  dorsum  ilii. 
The  seventh  trial  was  made  in  the  same  manner,  except  that  when  I 
supposed  the  head  of  the  bone  to  be  opposite  the  lower  margin  of  the 
socket  I  did  not  permit  the  limb  to  turn  either  outwards  or  inwards, 
but  while  lifting  at  the  knee  with  my  hands,  with  sufficient  powex  to 
raise  his  hips  from  the  table,  I  brought  the  limb  down  gradually  to  a 
line  parallel  with  the  opposite,  and  thus  finally  the  reduction  was 
accomplished.  No  pain  or  inflammation  followed,  and  in  two  weeks 
he  left  the  hospital ;  but  whether  he  was  able  to  walk  or  not  at  that 
time,  I  am  unable  to  say."' 

Since  this  paper  was  written,  the  following  cases  have  come  to  my 
knowledge.  December  9th,  1865,  Dr.  James  R.  Wood  attempted,  at 
the  Bellevue  Hospital,  the  reduction  of  a  dislocation  of  the  femur  upon 
the  dorsum  ilii,  of  five  months'  standing,  in  a  man  sixty  years  of  age, 
in  the  presence  of  Dr.  Sayre,  myself,  and  the  class  of  medical  students. 
The  patient  was  under  the  influence  of  ether.  Manipulation  alone  was 
employed.  Probably  half  an  hour  had  been  consumed  in  the  various 
efforts,  when,  at  a  moment  when  the  thigh  was  l)eing  forcibly  abducted, 
the  neck  was  broken  within  the  capsule,  and  very  close  to  the  head. 
I  was  able  to  feel  the  head  of  the  bone  distinctly,  after  the  fracture, 
and  to  move  it  freely  separated  from  the  nec^k. 

Dr.  David  Prince,  of  Illinois,  who  was  present  at  the  time,  informed 
me  that  he  had  himself  fractured  the  neck  of  the  femur  in  attempting 
the  reduction  of  an  ancient  dislocation  of  the  hip  by  manipulation. 

In  Markoe's  paper,  published  in  the  New  YorJc  Journal  for  January, 
1855,  several  cases  similar  to  that  of  Caswell  are  reporteil,  in  which 
the  results  have  been  equally  fortunate;  but  the  case  mentioned  as 
having  been  under  the  care  of  Dr.  Post,  had  a  more  serious  termina- 
tion. This  patient,  John  Kelly,  set.  21,  had  a  dislocation  into  the 
ischiatic  notch,  and  on  the  same  day  the  reduction  was  attempted  by 
manipulation.  On  the  first  trial  the  head  of  the  bone  was  thrown 
into  the  foramen  ovale ;  and,  aft^r  having  been  moved  backwards  and 
forwards  between  these  two  points  several  times,  it  was  finally  carried 
directly  from  the  foramen  ovale  into  the  socket  by  manual  extension 
applied  in  the  ordinary  way,  but  without  pulleys.  "  In  this  case," 
says  J[arkoe,  "the  cure  was  very  slow,  and  he  left  the  hospital  with 
some  degree  of  pain  and  swelling  about  the  joint.     I  learned  that  an 

1  Buffalo  Medical  Journal,  vol.  ziii,  p.  6S2. 
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abscess  formed  in  or  about  the  joint,  which  was  opened,  and  when  I 
saw  him,  a  year  after,  there  was  every  appearance  of  seated  morbog 
coxarius." 

In  Case  14,  of  Markoe's  paper,  the  thigh  was  broken  at  the  neA 
atier  manipulation  had  been  employed,  but  while  extension  was  bring 
made  by  the  hands,  united  with  "  a  lifting  outwards."  Whether  die 
fracture  was  due  to  the  extension,  or  to  tne  manipulation,  seems  not 
to  be  clearly  determined.  The  dislocation  had  existed  seven  weeb 
when  this  attempt  at  reduction  was  made. 

Dr.  Bigelow  has  reported  a  case  of  dislocation  npon  the  dorsum,  of 
six  months'  standing,  in  a  man  23  years  of  age,  which  he  attempted  to 
reduce,  and  caused  a  fmcture  of  the  neck  of  the  femur.  His  aoooont 
of  the  manner  in  which  the  accident  occurred  is  as  follows :  "  I  flexed 
the  limb  once  slowly  upward  upon  the  abdomen — ^a  movement  which 
was  attended  with  a  continued  fine  crepitation  about  the  hip."  Upon 
examination,  the  head  of  the  bone  was  found  to  be  separated  from  the 
neck. 

Dr.  Dawson  has  reported  to  the  Cincinnati  Academy  of  Medicine  a 
case  in  which  this  accident  occurred  in  his  own  hands.  Captain  Wil- 
liamson, a  gentleman  in  middle  life  and  fair  health,  was  received  at 
Dr.  Dawson's  clinic  with  a  dislocation  into  the  ischiatic  notch  of  nine 
weeks'  standing.  He  was  placed  under  the  influence  of  ether,  and 
various  methods  of  manipulation  employed.  At  last  "  more  force  was 
used,  the  thigh  was  pressed  forcibly  across  the  abdomen,"  and  this  was 
followed  by  rapid  circumduction.  At  the  sixth  repetition  of  this  ma- 
noeuvre, the  neck  of  the  bone  suddenly  gave  way.^ 

A  lad,  set.  15,  fell  through  a  hatchway,  dislocating  the  left  femur 
upon  the  dorsum  ilii.  The  surgeon  first  called  did  not  recognize  the 
accident.  April  29th,  1873,  eight  weeks  and  one  day  after,  this  patient 
was  received  into  St.  Francois  Hospital,  and  reduction  attempted  by 
Drs.  Rose  and  Lellnian,  both  gentlemen  of  experience.  It  was  re- 
duced (apparently)  with  ease,  the  patient  being  under  the  influence  of 
ether.  Extension,  with  a  six-pound  weight,  was  applied  to  the  limb, 
in  order  to  secure  quiet,  and  three  days  later  they  found  the  bone 
out  of  place,  and  they  repeated  the  attempt  at  reduction  by  manipula- 
tion. It  was  now  ascertained  that  the  neck  of  the  femur  was  broken, 
but  whether  this  accident  happened  in  the  first  or  second  attempt  is 
not  quite  certain.  Two  days  later  I  saw  the  patient,  and  found  the 
limb  shortened  one  inch  and  a  half,  and  rotated  outwards  when  un- 
supported.    The  head  of  the  bone  could  be  felt  on  the  dorsum. 

Dr.  Rose  informs  me  that  Dr.  Krakowizer  told  him  that  he  had  just 
met  with  the  same  accident. 

Assisted  by  my  pupil,  Mr.  Hodge,  I  have  also  succeeded  in  collect- 
ing sixty-two  cases  of  attempts  at  reduction  by  extension ;  a  great 
majority  of  which,  we  find,  were  reduced  in  the  first  trials;  but  five 
cases  of  recent  dislocation  were  not  reduced  until  after  several  attempts 
had  been  made. 

In  five  cases  the  femur  was  broken.     The  first  occurred   in  St. 


»  Dawson,  The  Clinic,  Oct.  17,  1874. 
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Thomas's  Hospital,  London.  Ben.  Wliittenburg,  set.  40,  was  admitted 
Nov.  4, 1827,  with  a  dislocation  into  the  ischiatic  notch,  of  twenty-two 
weeks'  duration.  After  bleeding,  etc.,  had  been  practiced,  an  attempt 
was  made  to  reduce  the  bone  by  pulleys,  in  which  the  reporter  pro- 
fesses to  believe  they  were  successful,  but  on  the  following  day  it  was 
plainly  enough  not  in  place.  Mr.  Travers  again  resorted  to  extension, 
and  while  extension  was  kept  up  and  the  assistants  were  rotating  the 
limb  outwards,  the  neck  of  the  femur  gave  way.^  Malgaigne  mentions 
a  case  in  which,  while  he  was  himself  directing  the  operation,  the  thigh 
was  broken  through  its  lower  third.  He  was  attempting  to  reduce  the 
bone  by  extension,  but  it  was  not  until  he  gave  the  signal  for  rotation 
outwards  that  the  bone  gave  way.^  Gil)son  says  that  Dr.  Physick,  at 
the  Pennsylvania  Hospital,  while  engaged  in  reducing  a  dislocated 
thigh  by  the  pulleys,  broke  the  femur  in  consequence  of  exerting  too 
much  force  upon  it  in  a  lateral  direction  by  an  additional  pulley ;  and 
that  a  similar  accident  is  supposed  to  have  happened  to  Drs.  Harris 
and  Randolph  in  the  same  hospital,  in  the  year  1838,  while  using  the 
pulleys  upon  a  boy  twelve  years  of  age;  for  during  extension  and 
counter-extension,  at  the  moment  of  rotating  the  limb,  and  of  drawing 
it  forcibly  outwards  by  a  towel,  a  sudden  crack  was  heard.^ 

The  fifth  case  is  related  by  Sir  Astley  Cooper  as  having  occurred 
at  the  Brighton  Hospital,  under  the  care  of  Mr.  G>v}^nne;  the  dislo- 
cation was  upon  the  dorsum  ilii,  and  was  supposed  to  have  existed 
about  one  month.  The  neck  of  the  femur  was  broken  in  the  first 
attempt  at  reduction,  and  while  the  surgeon  was  making  extension, 
with  gentle  rotation.* 

Sir  Astley  says:  "There  are  plenty  of  cases  upon  record,  of  fatal 
abscesses  from  violent  attempts  at  the  reduction  of  dislocated  hips." 
We  presume  that  this  remark  has  reference  to  attempts  at  reduction 
by  extension,  since,  in  his  day,  this  was  almost  the  only  mode  in  use 
among  surgeons.  He  adds,  moreover,  that  Mr.  Skey  has  mentioned, 
in  the  Laneetj*  a  fatal  case  of  phlebitis  following  protracted  extension 
of  the  hip. 

Malgaigne  has  collected  no  less  than  eight  similar  examples,  with 
several  more  in  which  serious  consciiuences  and  even  death  followed 
promptly  upon  violent  attempts  at  reduction  by  mechanical  means.* 

The  head  of  the  bone  has  been  repeatedly  thrown  from  the  dorsum 
ilii  into  the  ischiatic  notch,  and  B.  Cooper  mentions  a  case  in  which 
the  bone  was  carried  from  the  foramen  ovale  into  the  ischiatic  notch, 
from  which  latter  position  it  could  not  afterwards  be  changed.^ 

As  to  the  relative  chances  of  failure  by  the  two  methods,  the  testi- 
mony of  the  recorded  cases  is  equally  unsatisfactory.  Of  the  failures 
by  extension,  the  experience  of  almast  every  surgeon,  the  journals,  and 

>  London  Med.-Chir.  Rov.,  Nov.  1828,  p.  239. 
«  Malgaigne,  op.  dt.»  vol.  ii,  pp.  146  and  880. 

*  Oibson'ii  8urgery,  sixth  ed.,  vol.  i,  p.  389. 

*  Sir  A-tley  Cooper  on  Disloc,  etc.,  Amer.  ed.,  p.  88. 

*  Op.  cit.,  vol.  i,  p.  767,  1840-41.     Cooper  on  Disloc.,  p.  69. 

*  Malgaigne,  op  cit.,  vol.  ii,  p.  164  ot  seq. 

'  Sir  Astley  Cooper  on  Disloc.     By  Bransby  Cooper,  Amer.  ed.,  p.  96. 
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the  treatises  furnish  a  sufficient  number  of  examples ;  while  among  the 
sixty-four  cases  of  attempts  at  reduction  by  manipulation  collect^  bf 
me,  and  excepting  the  cases  in  which  the  bone  was  broken,  only  two 
were  positive  failures.     It  is  somewhat  remarkable,  however,  that  theae 
two  cases  occurred  in  the  experience  of  the  New  York  City  Hospitil; 
and  that  they  are  taken  from  a  total  of  fifteen,  this  being  the  wkofe 
number  which  had  been  treated  by  this  method  at  the  date  of  these  ob* 
servations,  in  the  New  York  Hospital.     One  had  existed  one  month, 
and,  after  repeated  trials  by  manipulation  and  frequent  changes  of  posi- 
tion,  it  was  finally  reduced  by  pulleys.     The  other,  a  dislocatioD  into 
the  ischiatic  notch,  had  existed  only  a  few  hours.     At  least  seven  or 
eight  trials  were  made  to  accomplish  the  reduction  by  manipulation, 
but  without  success.     The  first  attempt  by  extension  &iled  also,  but  in 
the  second  attempt  the  femur  was  kept  at  a  ri^ht  angle  with  the  body, 
and  the  bone  was  soon  brought  into  its  socket^ 
•    We  have  in  these  two  exam|)les  not  only  a  record  of  failure  by  manip- 
ulation, but  an  equal  record  of  success  by  extension ;  while,  on  the 
other  hand,  we  find  in  an  analysis  of  the  sixty -four  cases,  sixteen  tri- 
umphs of  manipulation  over  extension. 

We  must  not  omit  to  mention,  in  order  that  the  reader  may  form  a 
just  estimate  of  the  value  of  these  statistics,  that  the  great  majority, es- 
pecially of  the  cases  treated  by  manipulation,  have  occurred  in  private 
practice,  and  it  is  unnecessary  to  say  that  such  statistics  do  not  famish 
the  most  reliable  basis  for  conclusions.  As  a  general  rule,  unsuccess- 
ful cases  are  not  published  by  private  practitioners,  but  successful  cases 
are  pretty  certain  to  be  made  known;  while,  on  the  other  hand,  a  series 
of  cases  furnished  by  any  single  hospital  will  generally  be  found  to 
have  given  both  unsuccessful  and  successful  cases.  The  writer  has 
heard  lately  of  a  complete  failure  to  reduce  by  manipulation  in  a  recent 
luxation  ot*  the  hip,  after  repeated  efforts  on  several  successive  days,  and 
where  skilful  surgeons  were  in  attendance;  but  it  is  believed  that  uo 
account  of  the  result  has  been  published. 

We  have  already  called  attention  to  the  fact  that,  in  the  New  York 
City  Hospital,  two  of  the  fifteen  cases  reported  were  failures;  a  circum- 
stance of  remarkable  signific^ince,  es[>eeially  when  we  consider  the  skill 
of  the  several  gentlemen  who  were  the  o{>erators  in  these  cases ;  and  it 
plainly  renders  a  new  series  of  statistics  necessary,  drawn  solely  from 
the  experience  of  one  or  more  similar  large  establishments,  before  we 
shall  be  prepared  to  decide  positively  upon  the  relative  value  of  the 
two  procedures. 

Nevertheless,  we  shall  not  hesitate  to  express  our  present  convictions 
upon  this  subject,  reserving  to  ourselves  the  right  of  a  change  of  opinion 
whenever  the  proofs  shall  warrant  it. 

Manij)ulati()n,  owing  to  the  greater  power  which  may  be  brought  to 
bear  upon  the  neck  and  head  of  the  bone  through  the  action  of  the 
shaft  of  the  femur  as  a  lever,  is  most  liable  to  throw  the  head  of  the 
bone  into  new  positions,  and  consequently  most  liable  to  rupture  the 
various  soft  tissues  about  the  joint,  to  produce  inflammation,  suppura- 

1  Van  Buren,  New  York  Med.  Times,  Jan.  1856,  p.  126. 
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tion,  and  caries.  For  the  same  reason  it  is  most  liable,  also,  to  fracture 
the  neck  of  the  femur.  It  is  not  certain  in  our  mind  but  that,  when 
the  principles  which  control  the  reduction  are  more  completely  under- 
stood, these  evils  may  be  lessened ;  yet  we  can  scarcely  persuade  our- 
selves that  by  any  future  observations  the  state  of  the  question  will 
ever  be  greatly  changed.  We  cannot  but  think,  also,  that  some  con- 
clusions ought  to  be  drawn  from  the  circumstances  that,  since  the  time 
of  Hippocrates  to  the  present  day,  manipulation  has  been  occasionally 
recommended  and  successful  examples  rejwrted ;  the  reduction  being 
accomplished  in  most  instances  by  processes  identical,  or  nearly  so, 
with  tnose  now  adopted;  yet  generally  the  writers  appear  to  have  been 
ignorant  of  what  had  b«jn  done  before,  and,  indeed,  they  have  gener- 
ally avowed  their  belief  that  the  method  suggested  by  themselves  was 
altogether  new  and  original.  Possibly  this  slowness  to  establish,  and 
total  inability  to  sustain  and  perpetuate  a  reputation,  was  not  the  fault 
of  the  method,  and  had  no  relation  to  its  failures,  tlntil  within  a  few 
years,  the  number  of  surgical  books,  and  especially  of  medical  journals, 
was  comparatively  very  small,  so  that  valuable  truths  often  died  with 
their  discoverers,  or  were  known  and  remembered  only  by  a  few;  but 
it  is  possible,  also,  that  it  has  a  deeper  significance,  and  that  it  implies 
some  defect  in  the  procedure,  or  serious  danger,  in  consequence  of  which 
it  has  from  time  to  time  lapsed  into  desuetude  and  finally  into  complete 
oblivion. 

The  rules  which  the  author  would  give  for  the  employment  of  ma- 
nipulation are  very  simple. 

The  patient  being  laid  on  his  back  upon  a  mattress,  the  surgeon,  as- 
suming that  it  is  a  dislocation  upon  the  dorsum  ilii,  should  seize  the 
foot  with  one  hand  and  the  other  he  should  place  under  the  knee;  then, 
.  flexing  the  leg  upon  the  thigh,  the  knee  is  to  be  carefully  lifted  toward 
the  face  of  the  patient  until  it  meets  with  some  resistance ;  it  must  then 
be  moved  outwards  and  slightly  rotated  in  the  same  direction  until  re- 
sistance is  again  encountered,  when  it  must  be  gradually  brought  down- 
wards again  to  the  bed.  We  do  not  know  that  the  whole  process  could 
be  expressed  in  simpler  or  more  intelligible  terms,  than  to  say,  that  the 
limb  should  follow  constantly  its  own  inclination. 

All  writers  have  united  in  the  necessity  of  flexion ;  and,  indeed, 
with  very  few  exceptions,  the  advocates  of  extension  have  insisted 
upon  carrj'ing  the  dislocated  limb  more  or  less  across  the  sound  one  ; 
or  of  making  the  extension  at  right  angles  with  the  body.  They 
have  also  been  nearly  unanimous  in  their  statements  that  the  thigh 
should  then  be  abducted  and  finally  brought  down.  Nathan  Smith 
has  added  the  injunction  to  rotate  the  shaft  of  the  femur  outwards, 
and  to  press  gently  upon  the  inside  of  the  knee  while  the  thigh  is 
being  flexed  upon  the  body,  so  as  to  compel  the  head  of  the  bone  to 
hug  the  outer  margin  of  the  acetabulum  and  to  prevent  its  falling 
into  the  ischiatic  notch ;  a  suggestion  which  has  been  erroneously  in- 
terpreted by  some  writers  to  mean  that  he  would  carry  up  the  limb 
abaucted,  a  thing  which  is  simply  impossible  until  the  i^uction  is 
accomplished.  In  adopting  this  practice,  however,  we  must  not  forget 
the  danger  which  we  incur  when  the  limb  is  completely  flexed,  and 
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the  head  of  the  femur  is  below  the  edge  of  the  acetabulam,  of  throw- 
ing it  over  into  the  foramen  ovale.  Dr.  Nathan  Smith  has  also  notioed 
the  advantage  which  sometimes  may  be  gained  by  giving  to  the  limb 
at  this  moment  a  slight  rocking  motion. 

These  movements  of  the  limb^  with  perhaps  other  slight  modifi- 
cations, such  as  lifting  the  knee  moderately  or  forcibly  when  the  booe 
refuses  to  mount  over  the  margin  of  the  acetabulum,  pressing  ^th 
the  hand  or  foot  upon  the  pelvic  bones,  and  violent  circumduction,  are 
all  which  have  been  usually  practiced  in  successful  manipulation. 

We  repeat,  however,  that  as  a  general  rule,  in  the  first  trial,  d^ 
knee  must  be  carried  only  in  those  directions  which  offer  no  resistance, 
and  these  will  be  found  almost  always  to  be  the  same;  the  knee  of  the 
dislocated  femur  hanging  over  the  sound  one  will  be  made  easily  to 
ascend  to  about  a  right  angle  with  the  body ;  we  can  then  carry  it  out- 
wards a  short  distance,  probably  not  more  than  four  or  five  degrees; 
at  this  moment,  frequently,  the  thigh  will  begin  to  rotate  outwards  of 
itself,  and  with  considerable  force,  or,  as  WatSman  says,  *^  a  self-twist- 
ing of  the  thigh  occurs,  which  cannot  be  prevented  by  fast  holding.'' 
When  this  action  takes  place,  the  reduction  is  immediately  accom- 
plished ;  and  it  is  in  fact  at  this  moment,  before  the  limb  begins  to 
descend,  that  the  bone  most  frequently  resumes  its  socket     If  it  does 
not,  then  as  soon  as  the  limb  begins  to  fall  the  reduction  occurs,  gen- 
erally with  a  loud  snap.     It  is  pretty  certain  that  this  manipulation  is 
to  fail  if  the  knee  has  descended  more  than  a  few  inches  without  the 
reduction  having  taken  place ;  and  it  will  be  better  to  repeat  the  ma- 
nceuvre  at  onc^,  rather  than  to  bring  the  limb  completely  down. 

Generally  anaesthetics  ought  not  to  be  employed,  since  the  operation, 
if  successful,  is  not  usuiilly  painful,  and  we  need  that  the  patient  should 
preserve  his  consciousness^,  in  order  to  admonish  us  when  we  are  using 
improper  violence.  It  is  probable,  also,  that  the  action  of  certain 
muscles  sometimes  affords  material  assistance  in  the  reduction.  If, 
however,  the  patient  is  very  sensitive,  or  the  parts  about  the  joint  are 
very  tender,  or  manipulation  without  anjesthetics  has  failed,  then  cer- 
tainly these  agents  may  be  properly  and  advantageously  employed. 

If  we  propose  to  attempt  reduction  by  extension,  it  is  no  longer 
necessary  to  resort  to  the  lancet,  antimony,  and  the  hot  bath,  as  pre- 
liminary measures,  since  the  muscles  can  be  at  once  overcome  by  the 
much  more  certain  and  more  powerful  agents,  chloroform,  ether,  etc. 

The  method  recommended  by  Sir  Astley  Cooper,  and  most  often 
practiced  by  surgeons  of  the  present  day,  is  essentially  as  follows : 

The  patient  is  placed  upon  a  l>ed  of  suitable  height,  reclining  on  his 
back,  but  partly  over  upon  the  sound  side.  Observing  now  the  line 
of  the  axis  of  the  dislocated  thigh,  one  strong  staple  is  to  be  secured 
into  the  wall  upon  one  side  of  the  room,  and  another  upon  the  op{)osite 
side,  both  of  which  shall  correspond  as  nearly  as  possible  with  the  line 
of  the  shafl  of  the  femur.  The  staple  in  front  of  the  body  will  be 
higher  than  the  bed,  and  the  staple  behind  will  be,  in  the  same  pro- 
portion, lower  than  the  bed.  The  limb  being  stripped,  two  pieces  of 
strong  factory  cloth,  each  about  four  inches  wide  and  two  feet  long, 
should  be  laid  parallel  with  and  on  each  side  of  the  limb ;  the  centre 
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of  each  strip  being  about  opposite  that  portion  of  the  thigh  which  is 
just  above  the  two  condyles.  Over  the  centre  of  these  strips,  above 
the  condyles  and  patella,  a  strong  roller,  three  inches  wide  and  at  least 
three  yards  long,  pi'eviously  wetted  in  water,  is  to  be  turned  as  tightly 
as  it  can  be  drawn  until  the  whole  roller  is  exhausted  ;  the  extremity 
of  the  roller  being  made  fast  with  a  needle  and  thread  rather  than  with 
pins.  The  upper  ends  of  the  side  strips  are  then  to  be  brought  down, 
and  tied  to  the  lower  ends,  forming  thus  two  lateral  loops,  upon  which 
one  of  the  hooks  of  the  compound  pulleys  is  to  be  made  fast,  while 
the  other  hook  is  secured  to  the  front  staple  in  the  wall.  Instead  of 
these  rollers  we  may  employ,  if  we  choose,  a  leathern  thigh-belt.  For 
the  purpose  of  counter-extension  a  sheet  is  folded  diagonally,  and  its 
centre  being  applied  to  the  perineum  of  the  dislocated  limb,  the  ends 
are  tied  firmly  into  the  back  staple.  To  prevent  the  body  from  moving 
laterally,  under  the  action  of  the  pulleys,  one  assistant  should  be  seatea 
upon  the  bed,  with  his  back  against  the  side  and  back  of  the  patient, 
and  his  right  arm  thrown  over  the  body ;  it  is  well  also  to  station 
another  beside  the  sound  limb,  so  as  to  retain  it  also  in  its  place  upon 
the  bed.  Underneath  the  upper  part  of  the  dislocated  limb  a  strong 
and  broad  bandage  should  be  placed,  of  sufficient  length  to  tie  over 
the  neck  of  the  surgeon  when  he  is  standing  about  half  bent  over  the 
body  of  the  patient. 

Everything  being  arranged,  and  all  portions  of  the  apparatus  having 
been  sufficiently  tested  to  make  sure  that  nothing  will  give  way  during 
the  operation,  the  anaesthetic  is  to  be  administeml,  and  as  the  patient 
fidls  gradually  under  its  influence,  the  action  of  the  pulleys  should 
commence,  and  be  slowly  but  steadily  increased;  a  third  assistant 
managing  the  rope,  so  as  to  leave  the  surgeon  unembarrassed,  and  able 
to  direct  his  whole  attention  to  the  position  of  the  trochanter  major 
and  of  the  head  of  the  femur.  In  order  to  this,  he  should  place  one 
hand  upon  each  of  these  prominences,  and  watch  carefully  their  de- 
scent 

The  length  of  time  which  will  be  required  to  bring  down  the  limb 
must  difler  greatly  in  diflFerent  persons,  according  to  the  peculiar  cir- 
cumstances of  the  case,  and  the  condition,  age,  etc.,  of  the  patient ;  but 
it  must  never  be  forgotton  that  a  slow  and  steady  action  is  much  more 
efiective  than  rapid  and  irregular  tractions,  and  it  is  in  this  especially, 
rather  than  in  the  relative  amount  of  power,  that  the  pulleys  possess 
always  so  ^reat  an  advantage  over  the  hands. 

When  the  surgeon  finds  that  the  head  of  the  bone  has  nearly  or 
quite  reached  the  socket,  if  it  does  not  take  its  place  spontaneously,  he 
may  place  his  neck  in  the  noose  which  passes  underneath  the  thigh, 
and  lift  upwards  and  outwards,  in  order  to  raise  the  trochanter  major, 
and  thus  enable  the  head  to  rotate  toward  the  acetabulum.  It  is  in 
this  part  of  the  manoeuvre,  and  especially  when  at  the  same  moment 
one  of  the  assistants,  after  bending  the  leg  upon  the  thigh  so  as  to 
make  of  it  a  lever,  has  rotated  the  thigh  outwards,  that  the  fracture 
of  the  neck  has  generally  taken  place ;  and  we  cannot  be  too  cautious, 
therefore,  particularly  in  old  persons,  not  to  bear  very  strongly  upon  the 
noose,  nor  to  permit  the  assistant  to  rotate  outwards  with  great  force. 


700 


DISLOCATIONS   OP   THE   THIGH. 


If  the  bone  does  not  enter  the  socket^  we  maj  increase  the  flexion, 
or  suddenly  release  the  tension^  or,  in  fine,  again  resort  to  manipala- 
tion  alone. 

When  the  reduction  is  accomplished,  the  patient  should  be  kid 
upon  his  back,  with  the  knees  resting  over  a  pillow,  and  tied  togeth^ 
lightly  with  a  towel  or  a  strip  of  cotton  cloth.  In  order  also  the  more 
certainly  to  prevent  a  reluxation,  the  thigh  of  the  dislocated  limb 
should  be  gently  rotated  outwards,  by  which  the  head  will  be  pressed 
forwards  against  the  anterior  portion  of  the  capsule. 

Such  an  accident,  however,  as  a  recurrence  of  the  dislocation,  in  the 
case  of  the  femur,  is  exceedingly  rare;  and  I  should  have  deemed  it 
altogether  impossible,  except  as  the  result  of  considerable  violence 
again  applied,  had  not  at  least  two  examples  been  reported  to  os  upon 
very  excellent  authority.  Malgaigne  says  he  has  hiranelf  seen  an  ex- 
ample of  reluxation  upon  the  dorsum  ilii,  occasioned  by  an  untimely 
movement  ;*  and  Verneuil  has  seen,  ten  days  after  the  reduction  of  a 
dislocation  ui)on  the  ischiatic  not<;h,  the  dislocation  reproduced  by  a 
sudden  effort  of  the  patient  to  sit  up  f  indeed,  it  is  when  the  limb  is 
in  a  flexed  position  that  the  accident  seems  most  likely  to  occur. 
Of  course,  in  these  remarks  we  mean  to  except  those  cases  in  which 

the  upper  margin  of  the 
^''°-  ^-  acetabulum  is  broken  off, 

and  the  head  of  the  femar 
has  consequently  lost  its 
natural  support  in  this 
direction. 

The  possibility  of  this 
accident  is  also  confirm- 
ed by  the  examples  of 
"voluntary^'  dislocations, 
which  I  shall  relate  in 
the  last  section  of  this 
chapter. 

The  method  of  exten- 
sion recommended  by  Dr. 
Bigelow,  namely,  with 
the  thigh  at  a  right  angle 
with  the  body,  \\a&  already 
been  referred  to;  and 
there  is  much  reason  to 
believe  that,  as  a  rule,  it 
is  preferable  to  extension 
as  practical  by  Sir  Astley 
CooiKjr.  Nearly  all  sur- 
geons, however,  have  rec- 
ognized the  necessity  of 
flexing  the  thigh  in  oer- 
Dr.  Bigelow  suggests  that  where  greater  force  is  required 


Tripod  for  vortical  extension.    (Bigelow.) 


tain  cases. 


^  Mulgaigne,  op.  cit,  torn,  ii,  p.  830. 


»  Ibid.,  p.  840. 
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than  can  be  obtained  by  the  usual  methods,  a  tripod  should  be  em- 
ployed, as  shown  in  the  accompanying  woodcut. 

The  following  case,  reported  to  me  by  Dr.  N.  Fanning,  of  Catskill, 
N.  Y.,  illustrates  the  occasional  necessity  of  resorting  to  extension,  and 
is  of  special  interest  on  account  of  the  extreme  youth  of  the  patient.  I 
have  referred  to  the  same  case  once  befqre. 

A  little  girl,  two  and  a  half  years  old,  was  caught  under  a  falling 
door  on  the  24th  of  May,  1867,  but  her  parents  suspected  no  injury 
beyond  a  severe  bruise  until  ten  days  later,  when  they  consulted  Dr. 
Fanning.  The  left  femur  was  then  found  to  be  dislocated  upon  the 
dorsum  ilii.  Dr.  Fanning  attempted  first  to  reduce  the  dislocation  by 
manipulation,  but  he  failed.  He  then  directed  the  father  to  make  ex- 
tension by  the  legs,  while  the  mother  made  counter-extension  by  seiz- 
ing the  child  under  the  arms,  and  thus  he  soon  succeeded  in  effecting 
the  reduction. 

2  2.  Dislocations  Upwards  and  Backwards  into  the  Great  Isohiatic 

Notch. 

Syn. — "  Upwards  and  backwards  into  the  ischiatic  notch  ;"  Sir  A.  Cooper.  "  Up- 
wards and  backwards  into  the  ^reat  sacro-sciatic  notch;"  Lizars.  **  backwards 
into  the  sacro-sciatic  foramen  ;"  §.  Cooper.  "Backwards  into  the  ischiatic  notch  ;'' 
Liston,  B.  Cooper,  MilU»r,  Pirrie,  Erichsen,  Skey,  Gibson.  "  Downwards  and  out- 
wards on  the  OS  ischium  ;"  Boycr,  Dorsey.  *'  Backwards  and4downward8  into  the 
ischiatic  notch;"  Chelius,  Petit,  Duverney.  *' Upon  the  ischium;"  Bertrandi. 
*'  Sacro-sciatic  ;"  Gerdy.  ''  Ischiatic  ;"  Malgaigne.  "  Dorsal  below  the  tendon  ;" 
Bigolow. 

Boyer  considers  this  dislocation  as  only  secondary  upon  a  dislocation 
upon  the  dorsum  ilii ;  but  it  is  very  certain  that  it  often  occurs  as  a 

{jrimary  accident.     Not  unfrequently,  also,  what  was  primarily  a  dis- 
ocation  into  the  ischiatic  notch,  becomes  subsequently  a  dislocation 
upon  the  dorsum  ilii. 

Causes. — A  fall  upon  the  foot  or  knee  when  the  limb  is  very  much 
in  advance  of  the  body ;  or  the  fall  of  a  heavy  weight  upon  the  back 
and  pelvis  when  the  thigh  is  nearly  or  quite  at  a  right  angle  with  the 
body.  Indeed,  the  causes  are  very  similar  to  those  which  produce  dis- 
locations upon  the  dorsum  ilii,  except  that  it  is  necessary  to  suppose 
the  limb  in  a  position  more  nearly  at  a  right  angle  with  the  trunk,  at 
the  moment  in  which  the  force  is  applied. 

Pathological  Anatomy, — Mr.  Syme,  who  dissected  the  body  of  a  man 
recently  dead  whose  thigh  had  been  dislocated  into  the  ischiatic  notch, 
found  the  glutseus  maxim  us  nearly  torn  asunder,  the  head  of  the  femur 
being  imbedded  in  its  substance;  the  glutseus  minimus,  the  pyriformis, 
and  the  gemellus  superior  lacerated;  the  capsular  ligament  extensively 
torn  close  to  the  edge  of  the  acetabulum,  and  the  round  ligament  com- 
pletely separated  from  the  femur.  The  head  of  the  femur  was  lying  in 
the  great  ischiatic  notch,  upon  the  gemelli  and  the  sacro-sciatic  nerve, 
behind  the  acetabulum  and  a  little  above  it ;  being  situated  between 
the  upper  margin  of  the  notch  and  the  great  sacro-sciatic  ligaments.^ 
Figure  308  is  a  representation  of  this  specimen. 

^  Amer.  Journ.  Med.  Sci.,  vol.  xzxii,  p.  460. 
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Dr.  Joseph  C.  Hutchinson,  of  BuKiklyn,  N.  Y.,  has  reportM  an  ctx-j 
ample  of  this  dislocation  in  which  death  having  occurred  four  davi 
after  reduction,  he  was  able  to  ascertain  the  ehnmcter  of  the  ki*ions,| 
By  the  courtesy  of  Dr.  Hutchinson,  I  was  permitted  to  beprt^ntAtJ 


Fia.  ao«. 


Flo   St)9. 


Walocathiu  ttpw&rds  imd  bAdcwardi  Into 
the  great  iMhlatlc  ootcb.    (A*  C<ioperO 


-^*V 


this  autopsy,  and  the  lesions 
were  tbund  to  be  much  the 
same  as  in  the  case  related  by 
Syme ;  but  the  glut^eus  niiui- 
mus  was  not  torn,  and  there 
was  added  a  laceration  of  the 
obturator  externus.  Dr.  Lente 
has  reported  one  other  dissec- 
tion made  after  reduction,^ 

Dr,  Bigelow  speaks  of  a  dor- 
sal (upon  the  ilium)  disloca- 
tion as  sometimes  occupying  a 
position  as  low  as  the  upper 

portion  of  the  ischiatic  notch ;  but  the  dislocation  now  under  eonsi<l 
ation  he  describes  as  that  in  which  the  head  of  the  femur  having  I 
driven  from  its  socket  downwards  and  backwards,  is  siibsequentlyj 
the  attempt  to  straighten  the  limb,  carried  upwards  behind  the  su 
uutil  it  is  arrested  by  the  strong  tendon  of  the  obturator  int^rnus,  and 
the  subjacent  capsule.     This  is  asually  denominated  *^ischiatic;"  but 


DleJocaUoD  upwards  and  backtrarda,  into  th«  ft«l 
iachiaUc  ooUrb. 


^  Xiente,  New  Y<^rk  Journ.  Mod.,  Jam  1851* 
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Symptoms, — ^The  position  of  the  limb  is  in  some  cases  nearly  the  same 
as  in  certain  dislocations  upon  the  dorsum.  It  is  shortened  usually 
about  half  an  inch,  the  thigh  being  flexed  upon  the  body,  adducted, 
and  rotated  inwards;  but  the  flexion  is  often  less  than  in  dislocatioDs 

upon  the  dorsum,  while,  on  the  other 
Fig.  312.  hand,  it  is  sometimes  much  greater. 

Grenerally  it  is  such  that,  when  the 
patient  is  standing,  the  end  of  the 
great  toe  of  the  dislocated  limb 
touches  the  ball  of  the  great  toe  of 
the  sound  limb. 

Bigelow  observes  that  the  extreme 
flexion  which  is  sometimes  found  to 
exist,  es})ccially  when  the  patient  is 
in  the  recumbent  position,  is  gener- 
ally due  to  the  arrest  of  the  head  of 
the  femur  by  the  internal  obturator 
and  the  subjacent  untom  capsule. 
When  the  patient  rises,  the  weight  of 
the  limb  may  force  the  head  up  be- 

Dlslocation  upwards  and  backwards  into  the  Y^^^  the  tcndon  of  the  obturator;0r 
great  ischiatlc  notch.  "Below  the  tendon,"  if  the  limb  is  brOUght  down  with 
when  the  patient  in  recumbent.    (BIkcIow.)        force,    the   tcudou   and    CapSulc    may 

give  way  and  the  head  may  ascend 
to  any  point  upon  the  outer  surface  of  the  ilium,  and  in  this  way  an 
isehiatic  may  be  converted  into  an  iliac  dislocation. 

The  head  of  the  femur  is  sometimes  distinctly  felt  in  its  new  posi- 
tion, especially  when  the  limb  is  moved  upwards  or  downwards.  The 
trochanter  major  is  approximated  toward  the  anterior  superior  spinous 
process  of  the  ilium. 

Sir  Astloy  Cooper  remarks  that  this  dislocation  is  the  most  difficult 
to  detect,  and  Mr.  Syme  mentions  a  case  in  which  the  nature  of  the 
accident  was  overlooked  by  himself,  and  the  thigh  was  not  reduced 
until  the  thirteenth  day;*  and  subsequently  Mr.  byme  has  called  at- 
tention to  what  he  considers  as  one  of  the  most  important  diagnostic 
marks — indeed,  he  says  it  is  never  absent,  nor  is  it  ever  met  with  in 
any  other  injury  of  the  hip-joint,  "  whether  dislocation,  fracture,  or 
bruise  f*  this  is  "  an  arched  form  of  the  lumbar  part  of  the  spine, 
which  cannot  be  straightened  so  long  as  the  thigh  is  straight,  or  on  a 
line  with  the  patient's  trunk.  When  the  limb  is  raised  or  bent  up- 
wards upon  the  pelvis,  the  back  rests  flat  upon  the  bed ;  but  so  soon 
as  the  limb  is  allowed  to  descend,  the  back  becomes  arched  as  before.*'* 
This  position,  assumed  by  the  back  when  an  attempt  is  made  to 
straighten  and  depress  the  limb,  is  due  to  the  action  of  the  psoas 
magnus  and  iliacus  internus.  But,  in  addition  to  this  valuable  sign, 
the  inversion  of  the  toes,  immobility  of  the  limb,  and  the  absence  of 

1  Amer.  Journ.  Med.  Sci.,  vol.  xviii,  p.  242. 

*  Amer.  Journ.  of  Med.  Sci.,  Oct.  1843,  p.  461,  from  Lond.  and  £dinb.  Month. 
Jour.,  July,  1848. 
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crepitus,  are  generally  sufficient  in  themselves  to  distinguish  it  from  a 
fiacture  of  the  neck.  Dr.  "Squires,  of  Elmira,  N.  Y.,  in  a  note  ad- 
cbessed  to  me  in  March,  1860,  suggests,  also,  that  in  ancient  cases  the 
mcgectioD  of  the  head  of  the  femur  may  he  felt  by  passing  the  finger 
mto  the  rectum  or  vagina.  In  this  way  Dr.  Say  re  and  myself  deter- 
mined a  dislocation  into  the  ischiatic  notch  which  had  existed  six 
months,  in  a  boy  twelve  years  old ;  and  Dr.  Wood,  with  myself,  diag- 
nosticated the  same  dislocation  in  a  woman  at  Bellevue  Hospital,  which 
had  existed  four  weeks,  in  the  same  manner. 

Prognosis. — I  have  seen  two  dislocations  of  this  character  which 
were  not  recognized  by  the  surgeons  at  the  time  of  the  receipt  of  the 
injary,  nor  for  some  weeks  afterwards.  One  was  in  a  lad  twelve  years 
old,  who  was  brought  to  me  from  an  adjacent  county  in  August,  1847. 
The  accident  had  happened  eight  weeks  before.  His  limb  was  short- 
ened one  inch ;  it  was  also  forcibly  adducted  and  rotated  inwards. 
Dr.  Col^rove,  a  very  excellent  surgeon,  had  made  a  thorough  attempt 
to  reduce  the  dislocation  with  pulleys  a  few  days  before  he  was  brought 
to  me,  and  I  did  not  deem  it  advisable  to  subject  him  again  to  the  trial. 
Notwithstanding  the  dislocation,  his  limb  was  quite  useful.  The  second 
was  in  the  case  of  the  boy  seen  by  Dr.  Sayre  and  myself,  to  which  I 
have  just  referred. 

Treatment, — In  employing  manipulation,  we  may  follow,  with  only 
a  slight  modification,  the  directions  already  given  in  dislocations  upon 
the  dorsum  ilii.  We  find  the  head  of  the  fcmur  lower,  consequently 
the  extent  of  the  circuit  to  be  described  in  th^  manoeuvre  is  diminished, 
but  in  other  respects  the  processes  are  identical. 

We  must  not  forget,  however,  that  there  is  especial  danger,  while 
attempting  to  reduce  this  dislocation  by  manipulation,  that  the  head  of 
the  bone  will  be  thrown  across  into  the  foramen  thyroideum.  I  have 
already  mentioned  one  case  occurring  under  the  care  of  Dr.  Post  in 
the  New  York  Hospital,  in  which  the  head  of  the  femur,  originally  in 
the  ischiatic  notch,  passed  backwards  and  forwards  between  the  ischi- 
atic notch  and  the  foramen  ovale  many  times,  and  which,  although 
the  reduction  was  finally  accomplished,  was  followed  by  morbus  coxa- 
rius.  Parker  mentions  a  second  case  in  the  same  paper,*  in  which  his 
first  attempt  to  reduce  by  manipulation  carried  the  head  of  the  bone 
into  the  foramen  ovale ;  but  the  second  attempt  was  successful.  In 
Dr.  Hutchinson's  case,  to  which  I  have  already  referred,  the  first 
attempt  at  reduction  was  made  without  an  antesthetic,  and  by  manipu- 
lation after  the  method  described  by  Reid.  The  first  two  attempts 
failed,  and  in  the  third,  the  limb  being  more  abducted  than  before,  the 
head  of  the  bone  was  thrown  into  the  foramen  ovale.  By  reversing 
the  movements,  it  was  replaced  in  the  ischiatic  notch ;  and  this  change 
of  position  was  made  seven  or  eight  times.  The  patient  was  now 
etherized,  and  the  bone  was  lifted  into  its  socket  in  the  same  manner 
which  I  have  described  in  the  case  of  Caswell.  Malgaigne  refers  to  a 
patient  of  Lenoir's  and  to  another  of  his  own,  in  which  the  head  of 

^  Markoe's  paper,  N.  Y.  Journ.  of  Med.,  Jan.  1S55. 
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the  boue  was  lodged  under  the  margin  of  the  acetabulam  during  the 
attempts  at  reduction.^ 

On  the  23d  of  March,  1855,  Charles  McCormick,  aet  21,  a  laborer 
on  the  "  State  Line  Railroad,^'  was  caught  between  two  cars,  with  \m 
back  resting  against  one  car,  and  his  right  knee  against  the  other,  the 
right  thigh  being  raised  to  a  right  angle  with  his  body.  As  the  can 
came  together  he  felt  a  "  cracking  "  at  his  hip-joint,  and  found  him- 
self immediately  unable  to  walk  or  stand. 

Two  hours  after  the  accident,  assisted  by  my  son  Theodore,  and 
Austin  Flint,  Jr.,  I  examined  the  limb  carefully,  and  made  arrange- 
ments for  the  reduction  with  the  pulleys,  in  case  the  attempt  by  ma- 
nipulation should  fail. 

The  patient  lying  upon  his  back,  I  seized  the  right  1^  and  thigh 
with  my  hands,  the  leg  being  moderately  flexed  upon  the  thigh,  and 
carried  the  knee  slowly  up  toward  the  belly,  until  it  had  approached 
within  twelve  or  fifteen  inches,  when,  noticing  a  slight  resistance  to 
farther  progress  in  this  direction,  I  carried  the  knee  across  the  body 
outwards,  until  I  agaui  encountered  a  slight  resistance,  and  immedi- 
ately I  began  to  allow  the  limb  to  descend.  At  this  moment  a  sudden 
slip  or  snap  occurred  near  the  joint,  and  I  supposed  reduction  was  ac- 
complished ;  but  on  bringing  the  limb  down  completely,  I  found  it 
was  still  in  the  ischiatic  notch.  I  think  the  head  had  slipped  off  from 
the  lower  lip  of  the  acetabulum,  after  having  been  grsidually  lifted 
upon  it. 

Without  delay  I  commenced  to  repeat  the  manipulation,  and  in  pre- 
cisely the  same  manner.  Again,  at  the  same  point,  when  the  limb  was 
just  beginning  to  descend,  a  much  more  distinct  sensation  of  slipping 
was  felt,  and  on  dropping  the  limb  it  was  found  to  be  in  place  and  in 
form,  with  all  its  mobility  completely  restored. 

No  anaesthetic  was  employed,  and  no  person  supported  the  body  or 
interfered  in  any  way  to  assist  in  the  reduction.  No  outcry  was  made 
by  the  patient,  yet  he  informed  me  that  the  manipulation  hurt  him 
considerably.  The  amount  of  force  employed  by  myself  was  just  suffi- 
cient to  lift  the  limb,  and  the  time  occupied  in  the  whole  procedure 
was  only  a  few  seconds. 

After  the  reduction  he  remained  upon  his  back,  in  bed,  eleven  days, 
in  pursuance  of  my  instructions.  At  the  end  of  this  time  he  began  to 
walk  about,  but  was  unable  to  resume  work  until  afler  eight  weeks  or 
more.  It  is  probable  that  he  could  have  walked  immediately  afler  the 
reduction,  without  much  if  any  inconvenience,  so  trivial  was  the  in- 
flammation which  resulted  from  the  accident.  He  never  complained 
of  pain,  but  only  of  a  slight  soreness  back  of  the  trochanter  major, 
near  the  head  of  the  bone.  This  soreness  continued  several  weeks, 
and  was  especially  present  when  he  bent  forwards.  Afler  the  lapse  of 
four  months,  when  I  last  saw  him,  he  occasionally  felt  a  pain  at  this 
point  in  stooping,  but  the  motions  of  the  joint  were  free ;  he  walked 
rapidly  and  without  halt. 

'  Malgaigne,  op.  cit.,  torn,  ii,  p.  889. 
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If  the  redaction  is  attempted  by  extension,  we  ought  to  remember 
that  the  head  of  the  bone  lies  more  behind  than  above  the  socket,  and 
ihat  it  is  not  requisite  to  carry  it  downwards  so  much  as  forwards ; 

Fio.  318. 


Bedaotion  of  dislocation  upwards  and  backwards  into  the  great  iscbiatic  notcb,  by  extension. 
(Sir  Astley  Cooper's  method.) 

and  especially  that  it  must  mount  over  the  most  elevated  margin  of 
the  socket,  in  order  to  resume  its  position.  The  extension  ought, 
therefore,  to  be  made  at  a  right  angle  with  the  body,  as  the  following 
case  will  illustrate : 

John  Hebden,  set.  40,  was  sitting  with  his  1^  hanging  over  the 
dock,  when  his  left  knee  was  struck  by  a  ferry-boat,  aislocating  the 
bead  of  the  femur  into  the  ischiatic  notch.  I  found  him  at  Bellevue 
Hospital  on  the  following  morning,  about  twenty  hours  after  the  acci- 
dent, September  29,  1866.  In  the  recumbent  posture  the  limb  was 
pretty  strongly  adducted  and  slightly  rotated  inwards.  It  was  short- 
ened three-quarters  of  an  inch.  In  the  erect  posture  both  adduction 
and  inward  rotation  were  very  slight. 

Having  etherized  him,  I  made  three  separate  attempts  at  reduction 
by  manipulation,  but  failed.  I  then  made  extension  in  the  following 
manner:  The  patient  resting  upon  his  back,  I  stood  astride  his  body, 
and  clasping  my  hands  under  the  knee,  I  pulled  directly  upwards, 
while  an  assistant  held  down  the  pelvis.    I  did  not  feel  the  bone  resume 


708 


DISLOCATIONS    OF    THE    THIGH* 


its  |»lac'C%  nor  was  I  aware  that  reduction  was  accomplished,  b« 
I  let  the  h'mb  down  the  bone  was  found  to  be  in  its  socket. 

Two  or  three  minutes  later,  and  lx*fore  the  patient  bad 
from  the  effects  of  the  ctlier,  I  niised  the  knee,  to  indh-ate  to  \ 
young  men,  who  hail  ju^t  come  in,  how  the  dislocation  had  been 
duced,  when  it  slippecl  out  again,  with  a  sudden  jerk  and  a  ^nitJq 
sensation-     This  sensation  I  had  felt  once  or  twice  before  while  i 
nipulatiug.     It  was  scarcely  as  rou^h  as  the  crepitus  of  a  fracture^  m 
it  probably  indicates!  that  the  cartilaginous  margin  of  the  acetabuh 
ha<I  been  broken  off. 

The  limb  was  now  brought  down  to  the  bed,  and  it  was  found  to  I 
in  the  same  position  ns  before  reduction  was  attempted.  Standiil 
again  over  the  patient,  and  placing  my  hands  under  the  knee,  I  pnH 
upwards,  and  the  head  resumed  its  place;  this  time  with  a  sudden  J€ 
and  with  the  same  rough  sensation.  The  limb  was  then  plaoed  in 
extended  position  and  secured  by  a  long  splint,  which  was  not  removl 
until  the  eleventh  day. 

The  facility  with  which  the  reluxation  took  place  in  the  prooedta|; 
case  will  sufficiently  explain  what  happened  in  the  following  casetm 
the  tenth  day  after  reduction,  and  on  account  of  which  I  was  §ul 
quently  consulted. 

AVilliam  Milne,  ret,  19,  of  Orleans  County,  N.  Y.,  was  thrown  (n 
a  wagon  Mav  13,  1858,  dislocating  his  left  iemur  into  the  iscki:i 
notch.  Dr.  Watson,  of  Clarendon,  Orleans  County,  was  c3on:&ult> 
within  three  hours.  I)i'8.  Wood  and  Tafilt  were  also  present. 
Watson  laid  the  patient  on  his  back,  and  without  anaesthetic*  reduc 
the  dislocation  by  manipulation.  The  bone  was  felt  distinctly  dA 
glippc<l  into  its  place,  and  the  Umh  immediately  resumed  its  iiaiuB  _ 
pt>sitioii  and  length,  as  all  the  surgeons  present  aflirm*  He  wb»  iom 
oiU  of  the  house  on  crutches,  and  on  the  eleventh  day  went  in  Imtliio^. 
When  he  came  out  of  the  water  he  complained  of  his  hip,  and  on  tt* 
following  day  it  was  seen  to  be  shortened.  Subsequently  it  was  ei- 
amined  by  several  surgeons,  all  of  whom  pronounced  it  dtslocfttcd 
An  attempt  was  then  made  to  retluoe  the  disloc^ation  by  Jarvts*a  aJ* 
juster,  but  without  anjesthcsia,  as  the  patient  refused  to  be  rcmhllJ 
insensible.  The  attempt  did  not  succeed,  and  the  father  brouj* 
action  against  Dr.  Watson  in  the  Supreme  Court  of  Orleans 
Judge  I>avis  presiding,  for  September,  1858.  The  prosecutor  failed  I 
appear,  and  Dr.  WatsLin,  the  defendant,  took  judgment  by  tlefiiulL 

Lentc  relates  a  case  in  w^liich,  extension  being  employiHl,  the 
was  suddenly  cut  while  the  limb  was  alMlucted  and  rotated  outwa 
when  the  lieud  of  the  femur  left  the  ischiatic  notch,  and  rose  upon  ! 
dorsum  i Hi,  assuming  a  position  directly  above  the  acetabalum,  tn 
belli w  the  anttTior  su})erior  spinous  process ;  and  from  which  pot^itid 
it  was  subsequently,  with  great  diflSculty,  returue*!  to  the  socket.* 


»  LotJte,  New  York  Journ.  Mod  ,  KoTOmber,  laSO,  \\,  814. 
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2  3.  Dislocations. Downwards  and  Forwards  into  the  Foramen 
Thyroideum. 

Syn. — "Downwards  into  the  foramen  ovale;''  Sir  A.  Cooper.  "Downwards 
into  the  obturator  foramen  ;"  Lizars.  '»  D<»wn  wards  and  forwards  into  tho  foramen 
obturatorium  ;"  B.  Cooper.  "Inwards  and  downwards  into  the  oval  hole;"  Cholius. 
"Downwards  and  forwards  into  the  foramen  ovair;"  Pirrio.  "  Downwards  and 
inwards;"  Boyer.     *•  Subpubic;"  Gerdy.     "  Ischio-pubic  ;'*  Malgaigne. 

Causes. — In  order  to  produce  this  dislocation  the  limb  must  be,  at 
the  moment  of  the  receipt  of  the  injury,  in  a  position  of  abduction. 
Perhaps  most  often  it  is  occasioned  by  the  fall  of  a  heavy  weight  ui>on 
the  back  of  the  pelvis  when  the  body  is  bent  and  the  thighs  spread 
asunder. 

PaJthological  Anatomy. — The  capsule  gives  way  upon  the  inner  side 
especially ;  the  round  ligament  is  torn  from  its  attachment,  and  the 
head  of  the  femur,  pressing  forwards  and  downwards,  finds  a  lodg- 
ment upon  the  obturator  extcrnus  muscle,  over  the  foramen  thyroi- 
deum. 

Symptoms. — ^The  thigh  is  lengthened  from  one  to  two  inches,  ab- 
ducted and  flexed,  the  body  being  also  bent  forwards  or  flexed  uj>on 
the  thigh.  The  dislocated  limb  is  advanced  before  the  other,  and  the 
toes  generally  point  directly  forwards,  but  they  may  incline  either  out- 
wards or  inwards.  The  hip  is  flattened  or  depressed ;  the  long  adduc- 
tors are  felt  tense  upon  the  inside  of  the  limb;  the  trochanter  major 
is  less  prominent  than  u[)on  the  opposite  side ;  and  the  head  of  the 
bone  may  sometimes  be  felt  in  its  new  position.  The  lengthening  of 
the  limb  alone  is  sufficient  to  distinguish  this  accident  from  a  fracture 
of  the  neck. 

The  flexion  and  abduction  are  due  in  some  measure  to  the  tension  of 
the  psoas  magnus  and  iliacus  internus,  and  perhaps  to  a  similar  con- 
dition of  other  rotators  and  flexors ;  but,  according  to  Bigelow,  the 
ilio-feraoral  ligament  offers  the  chief  resistance,  and  constitutes  the 
chief  impediment  to  the  restoration  of  the  bone. 

Dreatment. — It  is  pretty  certain  that  in  the  following  example  there 
was  a  spontaneous  reduction,  or  rather,  I  ought  to  say,  an  accidental 
reduction  of  a  dislocated  femur  from  the  thyroid  foramen.  Perhaps 
it  was  only  an  example  of  a  partial  luxation  ;  of  which  species  of  for- 
ward luxation  I  shall  hereafter  relate  another  case  as  having  come 
under  my  own  notice. 

Jacob  Lower,  at.  10,  fell  from  a  tree,  a  height  of  about  twelve  feet, 
to  the  ground.  It  is  not  known  how  he  struck.  He  became  imme- 
diately quite  faint,  and  when  he  had  partly  recovered,  he  attempted  to 
get  up,  but  could  not.  He  said  his  leg  was  broken,  and  cried  out  lustily 
whenever  it  was  movwl.  The  father  arrived  in  about  an  hour,  and 
found  him  still  lying  on  his  back  where  he  had  fallen,  with  his  right  leg 
carried  away  from  the  other,  and  turned  outwards.    He  lifted  him  up  to 

Elaoe  him  in  a  small  hand-wagon,  which  was  long  enough  for  his  body, 
ut  only  one  foot  and  a  half  in  width.     Finding  that  his  right  leg  was 
so  much  abducted  as  to  prevent  his  being  laid  in  so  narrow  a  space,  he 
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seized  ujkju  it,  and  with  some  force  pressed  the  knee  inwards  jw^rj^ 
the  oppcjsite  leg,  when  suddenly  it  resumed  its  f>o8itioi»  willi  a  lou(| 
snap  like  a  '^camion."  I  use  the  language  of  the  father.  On  ti 
following  day  I  examined  the  limb  carefully,  and  found  its  motia 


Fxo.  Zt$. 


B«l»tiona  of  the  Hio-rcriionil  llKamenl  to  the  thyrmd 
Ulslocftiioa.    (From  Bigflov.) 

free.     He  was»  however,  vomiting  the 

eou tents  of  his  stomach,  and  pa;5sing 
blood  from  tlie  bladder  quite  freiJy. 
Tlie  vomit iu^  soon  coaled ,  but  the 
luemorrliage  from  the  bladder  con- 
tinued three  or  iour  days.      On  the   Diiiowiion  downw»rda  and  forwirft  Uito 

.,,,         ,  111         '^  ^  ^t  the  rorftmeD  Uirroideum* 

nn>th  day  he  walked  out,  and  on  the 

twelfth  he  was  seen  oHmlniig  upon  the 

top  of  a  house.     I  saw  hini  again  after  the  lapse  of  a  year,  and  found 

that  lie  wa.s  still  r'oniplaiuiug  of  an  oceasiona)  soreness  in  the  region  of 

the  hip'joint> 

If  we  attempt  to  redoee  by  manipulation,  it  will  be  proj>er  to  follow 
the  same  rule  whieh  we  ha%'e  stated  as  applicable  to  dislocations  back- 
wards, namely,  to  earry  tlie  limb,  in  the  first  instance,  only  in  tho«f 
ilireetioiis  in  wliieh  it  is  found  to  move  easily.  Instead,  therefore,  of 
holding  the  leg  in  a  position  of  adduction  while  the  thigh  is  flexed  upon 
the  alKtomeu,  it  will  Ije  neee^^sary  to  earry  it  u\)  abducted;  and  Vflim 
the  further  progress  of  the  knee  toward  the  belly  is  arrested,  tlie  lij 
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;  be  moved  inwards^  and  finally  brought  down  adducted.    When 
tlie  knee  is  about  opposite  the  pubes,  or  a  little  lower,  in  its  descent, 
tk  femur  should  be  gently  rotated  inwards,  for  the  purpose  of  direct- 
iBgthe  head  toward  the  acetabulum.    The  reduction  may  also  be  some- 
ttmes  fiusilitated  by  lifting  the  head  of  the  bone  with  the  aid  of  a  band 
]Mfl6ed  under  the  upper  })ortion  of  the  thigh  and  over  the  shoulder  of 
aD  assistant ;  by  giving  to  the  shaft  of  the  fenmr  a  slight  rocking  mo- 
tion when  it  is  about  to  enter  the  socket ;  and  also  by  pressing  with  the 
iiand  against  the  head  of  the  bone,  or  by  lifting  at  the  knee  moderately. 
In  one  of  the  examples  recorded  by  Markoe  (Case  8),  the  reduction 
was  accomplished  in  the  second  attempt,  by  rotating  the  thigh  inwards 
^Qst  as  the  thigh  had  descended  below  a  right  angle  with  the  body, 
in  the  manner  which  we  have  above  directed ;  but  in  a  second  example 
(Otte  9),  a  similar  manoeuvre  carried  the  head  across  into  the  ischiatic 
notch,  while  the  reduction  was  finally  accomplished  by  rotating  the 

Fio.  316. 


Beduction  of  thyroid  dislocation  by  manipulation.    (From  Blgelow.) 

thigh  outwards,  and  at  the  same  moment  adducting  the  limb  strongly 
in  a  direction  which  carried  the  knee  behind  the  other  one.  Markoe 
conchides  that  the  latter  mode  is  preferable,  because  it  will  throw  the 
head  of  the  bone  a  little  upwards  as  well  as  outwards ;  in  which  direc- 
tion it  will  find  a  more  gently  inclined  plane  toward  the  socket.  He 
admits,  however,  that  both  methods  may  accomplish  the  same  result. 
But  I  am  quite  certain  that  the  method  by  rotation  of  the  shaft  of  the 
femur  inwsurds  is  in  general  most  likely  to  succeed.     In  this  way  also, 
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I  think,  both  W.  H.  Van  Buren,  of  New  York/  and  R.  L.  Brodie, 
of  the  U.  S.  Army,  were  successful  ;*  it  is  the  method  preferred  by 
Bigelow,  who  also  recognizes  the  propriety  of  making  outward  rotation 
when  inward  rotation  rails.  "  Flex  the  limb  toward  a  perpendicohr, 
and  al)duct  it  a  little  to  disengage  the  head  of  the  bone ;  then  rotate 
the  thigh  strongly  inward,  adducting,  and  carrying  the  knee  to  the 
floor."  It  is  especially  worthy  of  notice  that  Anderson,  so  long  ago 
as  1772,  in  the  case  already  quoted  when  we  were  considering  the  his- 
tory of  reduction  by  manipulation,  practiced  successfully  almost  pre- 
cisely the  same  method.  In  one  example  mentioned  by  Markoe  (Case 
7),  it  is  pretty  evident  that  the  head  of  the  femur  was  thrown  into  the 
ischiatic  notch,  by  having  flexed  the  thigh  too  much,  so  that  "the 
knee  touched  the  thorax."  Indeed,  it  is  questionable  whether  it  will 
be  best  ever  to  bring  the  thigh  much,  if  at  all,  above  a  right  angle  with 
the  body,  since  any  further  flexion  can  only  throw  the  head  below  the 
acetabulum,  when  in  fact  it  is  already  too  low. 

July  21, 1858,  Nathaniel  Smith,  a  painter  by  trade,  set.  33,  fell  from 
the  second-story  window  of  the  city  post-office,  Buflfalo,  upon  a  stone 
pavement,  striking,  as  he  l>elieves,  upon  the  inside  of  his  right  knee. 
I  saw  him  witbin  an  hour,  and  found  the  right  tibia  partially  dislocated 
outwards,  the  corresponding  patella  dislocated  completely  outwards, 
and  the  right  femur  in  the  foramen  thyroideum.  His  thigh  was  forci- 
bly abducted,  slightly  rotated  outwards,  and  lengthened,  by  measure- 
ment made  from  the  pelvis  to  the  ankle,  one  inch  and  a  half.  The 
distance  from  the  anterior  superior  spinous  process  to  the  fold  of  the 
groin  was  ten  inches,  but  upon  the  sound  side  it  was  only  eight  and  a 
half.  The  head  of  the  femur  could  be  distinctly  felt  in  front,  just 
under  the  pubes. 

Having  administered  chloroform,  I  first  reduced  the  tibia  and  the 
patella,  then  seizing  the  thigh  and  leg,  I  flexed  the  thigh  u|)on  the 
body,  carrying  the  limb  upwards  abducted  until  it  was  nearly  or  quite 
at  a  right  angle  with  the  body,  then  inclining  the  knee  slightly  in- 
wards, I  brought  it  down  again,  and  when  the  thigh  had  nearly  reached 
the  bed,  it  fell  into  its  socket  with  a  dull  flapping  sensation.  In  every 
step  of  the  procedure  I  followed  the  inclination  of  the  limb.  The 
recovery  was  rapid  and  complete. 

Sir  Astley  Cooper  says  that  this  dislocation  is  in  general  reduced 
very  easily  by  the  aid  of  pulleys ;  at  least  if  the  accident  is  recent. 
He  advises  that  the  patient  shall  be  placed  upon  his  back,  with  his 
thighs  separated  as  far  as  possible.  The  pulleys  are  to  be  made  fast 
to  a  band  drawn  through  the  perineum  of  the  dislocated  limb,  in  a 
direction  upwards  and  outwards;  while  a  counter-band  is  to  be  passed 
around  the  pelvis  through  the  band  attached  to  the  pulleys,  and  secured 
to  a  staple,  or  delivered  to  assistants  placed  upon  the  sound  side  of  the 
body.  When  everything  is  arranged,  the  pulleys  should  be  acted  upon 
until  the  head  of  the  femur  is  felt  moving  from  the  foramen  ovale ;  at 

1  W.  H.  Van  Buren,  Now  York  Med.  Times,  Jan.  1856,  p    127. 
*  R.  L.  Brodie,  Memphis  Med.  Recorder,  Sept.  1867,  p.  93;   from  Charleston 
Jded.  Rov. 
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tbis  moment  the  surgeon  must  pass  his  hand  behind  the  sound  limb, 
and  seizing  upon  the  ankle  of  the  dislocated  limb,  adduct  it  forcibly, 
thus  converting  the  limb  into  a  lever  of  the  first  order. 

If  the  dislocation  has  existed  some  time,  he  recommends  that  this 
procedure  shall  be  varied  by  placing  the  patient  upon  his  sound  side 
instead  of  his  back,  and  attaching  the  pulleys  perpendicularly  over 

Fio.  817. 


Sir  Astley  Cooper's  mode  of  reducing  a  recent  luxation  into  the  foramen  thyroideum. 

the  body.  Sir  Astley  especially  cautions  us  not  to  flex  the  thigh  during 
these  manoeuvres,  lest  we  force  the  head  of  the  bone  backwards  into 
the  ischiatic  notch,  from  whence  he  affirms  that  it  cannot  afterwards 
be  returned  to  its  socket ;  but  the  experience  of  surgeons  has  since 
shown  that  this  latter  statement  is  incorrect,  and  that  it  may,  in  some 
cases,  be  afterwards  reduced,  although  it  has  falTen  into  the  ischiatic 
notch.  Mr.  Liston  says  that  this  accident  happened  to  himself  while 
attempting  to  reduce  a  dislocation  of  only  a  few  hours'  standing,  in  a 
young  and  powerful  man,  but  he  had  no  difficulty  in  returning  it  to 
its  first  position/ 

Brainard,  of  Chicago,  reduced  a  dislocation  of  that  form  of  which  we 
are  now  speaking,  after  both  the  compound  pulleys  and  Jarvis's  adjuster 
bad  failed,  by  placing  l)etween  the  thighs  a  piece  of  wood  wrapped 
about  with  several  layers  of  a  wadded  quilt,  and  making  use  of  this  as 
a  fulcrum  upon  which  the  thigh  operated  as  a  lever.  The  legs  were 
simply  pressed  together,  care  being  taken  to  keep  the  knees  straight.* 

*  Practical  Surg.,  Amer.  ed.,  p.  98. 
>  Brainard,  Northwesfbrn  Med.  and  Surg.  Journ.,  1852. 
46 
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The  majority  of  surgeons  of  the  present  day  place  the  limb  m  the 
flexed  position  before  attempting  to  make  traction.  This  may  be  done 
with  the  patient  lying  upon  his  back,  and  by  the  hands,  alone,  or  with 
pulleys,  or  the  patient  may  be  placed  in  a  sitting  posture,  and  the  ex- 
tension made  at  right  angles  with  the  body.  In  all  of  these  attemptB 
to  reduce  by  traction,  measures  must  be  taken  to  secure  immobility  to 
the  pelvis. 

May  23,  1868,  a  man,  40  years  of  age,  was  admitted  to  Bellevae, 
having  a  dislocation  of  the  left  femur  into  the  foramen  thyroideam, 

which  had  been  caused  six  hoQR> 
^'°-  ^^®-  before   by  the  fitll  of  a  heavy 

weight  upon  his  back  while 
stooping.  The  limb  was  slightly 
abducted,  and  moderately  flexd 
upon  the  pelvis,  while  he  was 
lying  upon  the  hfed ;  the  position 
being  that  represented  in  Fig. 
315.  There  was  a  very  marked 
depression  in  the  situation  of  the 
trochanter  migor,  and  a  Mum 
upon  the  inside  of  the  limb, 
caused  by  the  tension  of  the 
long  adductors. 

The  patient  being  under  the 
influence  of  ether,  the  house- 
surgeon,  Dr.  E.  D.  Hudson, 
first  attempted,  under  my  in- 
struction, to  reduce  the  disloca- 
tion by  manipulation,  flexion, 
and  rotation,  with  adduction; 
but  failing  in  this,  a  folded  sheet 
was  placed  in  the  perineum  cor- 
responding to  the  dislocated  limb,  and  committed  to  assistants,  who 
were  direc^ted  to  pull  upwards  and  outwards,  the  patient  lying  upon 
his  right  side,  with  his  left  thigh  flexed  to  a  right  angle  with  his  bcSdy. 
Dr.  Hudson  then  passed  a  band  under  the  upper  part  of  the  thigh  and 
over  his  shoulders,*! iflting  and  pressing  the  knee  forcibly  inwards  at 
the  same  time.     In  a  few  seconds  the  reduction  was  accomplished. 

After  the  reduction  is  accomplished,  the  patient  should  be  laid  upon 
his  back  in  bed,  but  instead  of  rotating  the  limb  outwards,  as  we  have 
advised  after  a  dislocation  upon  the  dorsum  ilii  or  into  the  ischiatic 
notch,  it  should  be  gently  rotated  inwards,  and  the  knees  thus  boimd 
together. 

I  4.  Dislocations  Upwards  and  Forwards  upon  the  Pnbes. 

Syn, — "Upwards  and  forwards  on  tho  horizontal  branch  of  the  share-bone;" 
CheliuB.  "  Forwards  upon  the  pubes ;"  Pirrie.  "  On  the  body  of  the  pubcs,  below 
the  spine  and  transverse  part  of  the  bono ;"  Skey.  **  Sur-pubic ;"  Gerdy.  *»  Ilio- 
pubic;'' Malgaigne. 

Oau8€8. — ^This  accident  is  generally  occasioned  by  a  fall  upon  the 
fi)ot  when  the  leg  is  thrown  backwards  behind  the  centre  of  gravity ; 


Effect  of  flexion  upon  tho  ilio-femoral  ligament  in 
the  thyroid  dislocation.    (From  Bigelow.) 
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»nn  a  fall  from  the  back  end  of  a  waj^ou,  the  foot  being  instinctively 

[thrown  backwards  in  order  to  save  the  head;  or  it  may  hiipi>GJi  to  a 

^n  who,  while  walking,  suddenly  puts  one  foot  into  a  hole,  in  eon- 

juenee  of  whicli  the  |>elvis  advanee.s,  but  the  leg  and  uj>j>er  part  of 

the  botly  incline  forcibly  backwards*     Occasionally  it  Ijas  reftiilted  from 

a  fall  njjon  the  back  <>i' the  pelvis^  or  from  a  sevei'e  blow  receiveil  upon 

the  same  part,     A  patient  was  admitted,  under  tlie  cai'e  of  Dr.  Ure, 

Fio.  819, 


Specimen  of  dislocation  upon  the  pubcs,  in  6t.  Thomm&^s  HofplUL    (From  Sir  A.  Cooper) 

ito  St.  Mary'B  HoBpital,  London,  with  a  dislocation  upon  the  puljes 
stoned  by  swimmirig.  His  account  of  it  was,  that  when  in  the 
rof  "striking  out*'  he  felt  a  catch  in  the  right  groin  which  he 
thought  was  cmmpj  and  that  he  was  able  to  walk  after  the  accident, 
but  with  a  good  deal  of  difficulty.  The  examination  proved  that  he 
had  a  dislot^itioo  upon  the  pube^s,  which  Dr,  Ure  eu-sily  rcchiced.^ 

Polhc^bffival  Aiiutom}}, — Sir  Astley  Cooj>er  dissected  the  liip  of  a 
person  whose  thigh  had  been  dislocated  upon  the  pube.s  for  some  time, 
tlie  true  nature  of  tlic  accident  not  having  been  at  lirst  retM>guized. 

■The  acetabulum  was  partly  tilled  by  br»rie,  and  partly  occupied  by  the 
^trochanter  major,  both  of  which  were  much  altered  in  their  form.  The 
capsular  ligament  wixs  exten^iively  torn,  and  the  liganientum  teres 
broken  off  completely.  The  head  and  oeck  of  the  fcninr  had  torn  up 
l*ou part's  ligament,  so  as  to  penetrate  between  it  and  the  pnlies,  and 
lay  underneath  the  iliacus  internus  and  psoas  muscles;  the  anterior 
crural  nerve  was  lying  npon  these  inuscleSyOver  the  neck  of  the  femur. 
The  head  and  neck  were  flattened  and  otlierwlse  rauelt  changetl  in 
form.  Upon  the  pubes  a  socket  was  formed  for  the  neck  ^A'  the  thigh- 
bone, the  head  being  above  the  level  of  the  pubes*     The  femoral  artery 


1  Medical  News  and  Librftry,  vol.  xvi,  p.  1 ;  from  Lond.  Lancet,  Nov.  7^  18^7. 
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and  vein  were  to  the  inner  side.  This  specimen  is  still  preserved  in 
St.  Thomas's  Hospital. 

The  head  of  the  femur  may  be  found  lying  far  forward  npon  the 
pubes,  as  in  Physick's  case  mentioned  below ;  or  it  may  lie  iartber 
back,  along  the  ilio-pubic  margin,  and  rest  below  and  in  front  of  the 
anterior  8U{)erior  spinous  process  of  the  ilium.  When  the  head  rests 
directly  below  this  process,  the  dislocation  is  considered  anomaioos 
or  irregular,  and  this  form  will  be  considered  hereafter  as  the  '^  sub- 
spinous "  dislocation. 

In  the  accompanying  drawing  the  relation  of  the  ilio-femoral  liga- 
ment to  the  head  and  neck  of  the  femur  is  shown,  when  the  head 

ascends   moderately   upon  the 


Fio.  320. 


pubes.  The  extreme  dispiaoe- 
ment  shown  in  the  preoediog 
illustration  from  Sir  Astley 
Cooper  is  only  possible  where 
that  portion  of  the  capsule  be- 
neath the  obturator  intemus  is 
torn,  and  perhaps  the  obturator 
itself.  According  to  Bigelow, 
the  ilio-femoral  ligament  and 
the  psoas  magnus  and  iliacos 
intern  us  are  then  the  only  re- 
maining causes  of  eversion. 

Symptoms. — The  thigh  is 
shortened,  abducted,  flexed 
slightly,  rarely  extended,  and 
rotated  outwards.  The  tro- 
chanter major  is  lost,  or  nearly 
so,  while  the  head  of  the  bone 
may  be  generally  felt  like  a 
round  ball,  lying  upon  or  in 
front  of  the  body  of  the  pubes 
to  the  outside  of  the  femoral 
artery  and  vein.  Larrey  saw 
a  patient  in  whom  the  femur 
was  placed  nearly  at  a  right 
angle  with  tlie  body ;  and  Phys- 
iek  onc»e  met  with  a  dislocation 
upon  the  pubes  "directly  before 
the  acetabulum,"  in  which  the 
limb  was  not  at  all  shortened,  but,  on  the  contrary,  a  very  little  length- 
ened.^    Other  surgeons  have  occasionally  seen  similar  examples. 

The  differential  diagnosis  between  a  fracture  of  the  neck  of  the  femur 
and  this  dislocation  may  be  thus  briefly  stated.  In  the  fracture  there 
is  crepitus,  mobility,  slight  eversion  easily  overcome,  moderate  or  no 
shortening,  no  abduction,  the  trochanter  major  rotates  on  a  short  radius, 
and  the  head  of  the  bone  cannot  be  felt.    In  this  dislocation  there  is  no 


Dislocation  upon  the  pubes  below  the  anterior  in- 
ferior spine  of  the  ilium.    (From  Bigelow.) 


1  Dorsey'8  Surgery,  vol.  i,  p.  238,  1818. 
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crepitus^  the  limb  is  immobile,  the  eversion  is  extreme  and  not  easily 
overcome,  there  is  generally  more  shortening,  the  thigh  is  abducted, 
the  trochanter  major  rotates  upon  a  longer  radius,  and  the  head  of  the 
bone  can  generally  be  distinctly  felt  in  its  unnatural  position. 

Prognosis, — Sir  Astley  Cooper  remarks  that  although  this  accident 
is  easy  of  detection,  he  has  known  three  instances  in  which  it  was 
overlooked,  and  he  cannot  but  regard  such  errors  as  evidence  of  great 
carelessness  on  the  part  of  the  surgeon  who  is  employed. 

The  reduction  has  generally  been  accomplished,  in  recent  cases,  with 
no  great  difficulty ;  and  when  not  reduced,  the  patients  have  occasion- 
ally recovered  with  very  useful 
limbs.  r»"  821. 

Treatmenl. — From  the  several 
reported  examples  of  dislocation 
upon  the  "puhes  reduced  by  ma- 
nipulation, it  would  be  difficult 
to  draw  any  practical  conclusions, 
since  the  methods  have  differed 
so  widely  from  each  other.  I 
shall  mention  only  three,  which 
may  be  found  in  our  own  jour- 
nals. One  of  these  has  already 
been  mentioned  in  connection 
with  the  history  of  this  process, 
as  a  case  of  compound  disloca- 
tion, reduced  by  Dr.  Ingalls,  of 
Chelsea,  Mass.,  and  the  two  re- 
maining examples  were  both  re- 
ported by  E.  J.  Fountain,  of 
i)avenport,  Iowa.  Dr.  Ingalls 
sacoeeded  by  carrying  the  limb 
into  its  matest  state  of  abduc- 
tion, and  rotating  the  thigh  in- 
wards; the  replacement  of  the 
bone  being  aid^  also  by  pressing 
upon  its  head  with  his  fingers 
thrust  into  the  wound ;  while 
Dr.  Fountain  succeeded  equally 
in  both  of  his  cases,  by  an  almost 
opposite  mode  of  procedure, 
namely,  by  adducting  the  limb 
forcibly,  rotating  the  thigh  out- 
wards, and  then  flexing  the  thigh 
upon  the  body.  The  first  of 
Dr.  Fountain's  cases  occurred  in 
June,  1854.  The  patient,  an 
adult  male,  had  fallen  from  the 
second  story  of  a  house  to  the 
nound,  fracturing  his  lower  jaw,  and  dislocating  his  left  hip.  The 
limb  was  a  trifle  shortened,  and  the  foot  strongly  everted.     The  promi- 


Dislocation  upwards  and  forwards  upon  the  pubea. 
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nenoo  of  the  trochanter  was  lef'seiieJ,  and  the  head  of  the  bone  witil4 
be  felt  upon  the  pubes*  Assisted  by  Dr*  Arnold,  he  reduced  the  Um| 
m  the  following  manner:  The  patient  was  laid  on  the  floor, and  pLv 
completely  nncler  the  influence  of  chloroform.  The  dij$locat<^l  Itmtl 
was  then  **  seized  by  the  foot  and  knee  and  rotated  ontwardfi,  tl 
fle:xed  and  cjirried  over  the  opposite  knee  and  thigh,  the  heel  kepfc 
up,  and  the  knee  pressed  down.  This  motion  was  contiimed  by  ' 
ing  the  thigh  over  the  sound  one  as  high  as  the  upijer  part  of  i 
middle  third,  the  foot  l>tM'ng  kept  firmly  elevated*  Then  the  limb  wm 
carried  directly  upwards  by  elevating  the  knee,  while  the  T 
firm  and  steady,  at  the  same  time  making  gentle  os<*ill 
knee,  when  the  head  of  the  lione  suddenly  dropped  intjo  ius  b 
The  time  occupied  was  not  more  than  thirt}'  seconds,  and  the 
employed  was  very  slight. 

The  second  ease  occurred  on  the  31  st  of  October,  1855^  in  the  perm 
of  John   McCarthy,  an   Iri,sh  laborer;    the  dislocation   having  beeM 
occa^sioued  by  falling  wuth  a  horse,  while  riding.     The  reduetion  wa;* 
effected  in  about  twenty  seconds  by  the  same  process,  and  without  th* 
aid  of  chloroform. 

It  is  probable  that  no  one  method  w^ill  succeed  equally  well  in  alL 
o-ases ;  but  if  the  head  of  the  bone,  as  in  the  ctise  dissected  by 
Astley  Cooper,  has  not  only  actually  surmounted  the  pul>es,  but  pushe 
itself  fairly  into  the  jielvis,  theu  the  limb  ought  to  l>e  abibieted  in  th 
manner  practiced  by  Ingalls,  and  forcibly  rotated  outwards,  in  onl*" 
that  the  head  may  be  thus  lifted  over  the  pnbes ;  and  subsequently  m 
sliould  be  tlexed  upon  the  body,  adducted  and  brought  down.     But  iH 
this  manoeuvre  we  ought  to  be  careful  not  to  continue  the  rotation  mtt 
wards  aiVer  the  head  of  the  femur  has  risen  above  the  j>ubes,  lc*st  ih 
head  and  neck  should  grasp,  as  it  were,  the  psoas  raagnus  and  iliii 
intcrnus  muscles,  underneath  which  they  have  been  thrust.     On  tJitJ 
contrary,  it  will  be  nect^ssary  at  this  point  to  rotate  the  thigh  ag 
gently  inwards,  which,  by  compelling  the  head  to  hug  the  front  of  i 
pubes,  will  enable  it^  while  the  flexion  is  being  made,  to  slide  down^ 
wards  under  these  muscles  toward  the  socket.     If,  however,  the  h« 
of  the  hone  has  never  risen  upon  the  summit  of  the  pulies,  and  is  n«>t J 
actually  engaged  under  the  muscles  which  pass  over  it  nt  this  {N»tnt|l 
then  the  rotation  outwards  will  not  be  neeessar)^  in  any  part-  of  thfl 
procedure. 

Baron  Larrey  has  reported  a  case  of  dislocation  '*  before  the  hori-^ 
zontal  portion  of  the  pol>es,"  which  he  I'educed  "  by  suddenly  rai(*iafl 
with  his  shoulder  the  lower  extremity  of  the  femur,  while  with  botT 
han<ls  he  depi'essed  the  head  of  the  bone/^^  This  is  the  same  i5iscof^ 
whieh  we  have  already  spoken  as  being  attended  with  the  unusml 
phenoQienon  of  the  thigh  placed  at  a  right  angle  with  the  l)ody. 

If  reduction  is  attempted  by  extension,  the  patient  ought  to  Ijc  laid 
on  liis  back  upon  a  table,  with  the  disloeate<l  limb  falling  oflT  sli|^btlj 


*  Foimtain,  New  York  Journ.  Med.^  Jan.  1856»  p.  69  ot  seq. 

*  Larrev,  Lontl.  MwJ.-Chif.  R«v.,  Dec.  1820,  p,  500;  vol,  i^  first  torlc*,  ftom  J 
IoUq  de  ta  Fac.  do  M6d.,  No,  L 


ANOMALOUS    DISLOCATIONS.  719 

from  its  side.  The  extending  band,  made  fast  above  the  knee,  should 
then  be  secured  to  a  staple  in  the  line  of  the  axis  of  the  dislocated 
thigh,  and  of  course  below  the  table ;  while  the  counter-extending 
band,  crossing  under  the  perineum,  should  be  made  fast  in  the  same 
line,  above  the  level  of  the  table,  and  beyond  the  head  of  the  patient. 

When  extension  is  commenced,  and  the  head  of  the  femur  has  begun 
to  move,  the  reduction  may  sometimes  be  &cilitated  by  lifting  the 

Fio.  822. 


Reduction  of  dlBlocation  upon  the  pubes,  by  extension. 

Upper  part  of  the  thigh  with  a  jack-towel  or  a  band  passed  under  the 
thi^h  and  over  the  neck  of  the  surgeon,  as  we  have  recommended  in 
both  of  the  backward  dislocations.  It  may  be  found  advantageous 
also  to  flex  and  rotate  the  limb  after  extension  has  brought  the  head 
near  the  socket. 

i  5.  Anomalous  Dislooations,  or  Dislocations  which  do  not  properly 

belong  to  either  of  the  Four  Principal  Divisions 

before  Described.^ 

1.  Dislocations  directly  Upwards. 

Syn, — "Sou8-cotylo!diennes;''  Malgaigne.     "Sixth  dislocation;"  Mutter. 

Malgaigne  ai&rms  that  the  head,  in  this  dislocation,  is  situated  ex- 
ternal to  the  anterior  inferior  spinous  process,  and  about  one  inch  below 

^  Malgaigne,  Traits  des  Frac.  et  des  Lux.,  torn,  ii,  p.  860  et  eeq.  Samuel  Cooper, 
First  Lines,  vol.  ii,  p.  891.  Pirric's  Surg.,  Amer.  ed.,  1852,  p.  275.  Skey's  Surg., 
Amer.  ed.,  1851,  p.  110  et  seq.  Gibson's  Surg.,  sixth  American  ed.,  vol.  i,  p.  886. 
Gay's  Hospitol  Reports,  vol.  i,  1886,  pp.  79  and  97;  vol.  iii,  1888,  p.  168.  London 
Lancet,  Lond.  ed.,  vol.  i,  1848,  p.  184 ;  vol.  ii,  1840,  p.  281 ;  vol.  i,  1845,  p.  412 ; 
vol.  ii,  p.  169.  London  Med.  Gaz.,  vol.  xix,  pp.  657  and  669;  vol.  x,  p.  19;  vol. 
xzxiii,  p.  404.  Med.-Chir.  Trans.,  vol.  xx,  p.  112.  Lente's  paper  on  **  Anomalous 
Dislocations  of  the  Hip-joint,"  in  New  York  Journ.  Med.  for  Nov.  1850,  p.  814  et 
seq.  Philadelphia  Med.  Examiner,  No.  51.  Amer.  Journ.  Med  Sci.,  vol.  xvi,  p. 
14.  New  York  Med.  and  Phys.  Journ.,  1826,  vol.  v,  p.  697.  New  York  Journ. 
Med.,  Jan.  1860,  Dr.  Shrady's  case.  Dislocation  of  the  Hip,  by  Jacob  J.  Bigelow, 
M.D.,  1869,  p.  105. 
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the  anterior  superior  spinous  process  (^^  subspinous '').  But  this  posidoa 
is  not  uniform.  It  may  be  found  in  front  of  the  inferior  prooeas,  or 
above  (^'  supraspinous")  as  well  as  behind,  or  external  to  it. 

The  symptoms  which  characterize  this  accident  are  shortening  of  the 
limb,  slight  abduction  and  extension,  with  extreme  eversion  or  rotation 
outwards.  The  eversion  of  the  toes,  tc^ther  with  the  slight  arnouDt 
of  shortening  which  has  in  general  been  observed,  has  led  several  tiroes 
to  the  supposition  that  it  was  a  fracture  of  the  neck  of  the  femar;  bat 
the  rigidity,  and  the  position  of  the  trochanter  and  head  will  usually 
render  the  diagnosis  clear. 

The  following  is  probably  an  example  of  the  subspinous  dislocation: 

Bennett  Morris,  aet.  51,  was  thrown  backwards,  in  wrestling,  in  1861. 
He  felt  a  snap  in  the  hip-joint,  and  found  his  thigh  placed  in  a  posi- 
tion of  moderate  abduction,  so  that  he  could  not  get  his  knees  together. 
He  was  able  to  walk,  but  not  without  limping.  This  condition  con- 
tinued three  years,  during  which  time  he  was  constantly  lame,  and 
suffered  much  pain  when  walking. 

At  the  end  of  this  period,  when  in  the  act  of  jumping  from  his 
wagon,  his  horses  having  become  frightened,  he  felt  a  snap,  and  at 
once  the  complete  functions  of  the  joint  were  restored.  He  could  walk 
without  pain  or  halt,  and  he  could  bring  his  knees  together.  Three 
months  later,  while  ascending  a  flight  of  steps,  carrying  a  heavy 
weight,  his  foot  slipped,  and  tne  luxation  was  reproduced,  and  in  this 
condition  it  remained  up  to  the  period  at  which  he  consulted  me,  Oct 
1869.  I  found  the  thigh  apparently  elongated,  but  upon  measurement 
it  was  found  shortened  half  an  inch.  It  was  moderately  abducted  and 
rotated  outwards.     All  the  motions  of  the  joint  were  restricted. 

Althouorh  I  felt  very  confident  that  the  reduction  could  be  again 
accomplished,  the  patient  left  without  permitting  me  to  make  the 
attempt. 

Other  surgeons  have  met  with  examples  of  the  upward  dislocation 
(subspinous)  in  which  the  patients  have  been  able  to  walk  quite  well 
immediately  after  the  accident.  Bigelow  supposes  that  in  these  cases 
the  upper  portion  of  the  capsule  has  been  completely  torn  from  the 
margin  of  the  acetabulum,  and  that  the  head  has  b(in  permitted  to 
ascend  until  it  was  arrested  by  the  under  surface  of  the  ilio-femoral 
ligament  at  the  point  where  it  rises  from  the  anterior  inferior  spinous 
process  of  the  ilium. 

Cummins  reports  a  case  which  occurred  in  the  practice  of  Gibson, 
of  New  Lanark,  where  the  head  of  the  bone  was  believed  to  be  situated 
just  below  the  anterior  su[)erior  spinous  process,  and  inwards  toward 
the  pubes  ("supraspinous").  The  limb  was  shortened  fully  three 
inches ;  the  toes  everted ;  adduction  and  abduction  were  exceedingly 
painful  and  difficult,  but  flexion  was  more  easily  performed.  The 
head  of  the  bone  could  be  felt  in  its  new  position,  especially  when  the 
thigh  was  moved.  At  first  it  was  supposed  to  be  a  fracture,  but  this 
error  having  been  corrected,  the  surgeons  proceeded  to  attempt  reduc- 
tion on  the  eleventh  day.  Extension  was  made  by  pulleys,  and  when 
the  head  of  the  bone  had  descended  to  the  margin  of  the  cavity,  Mr. 
Gibson  lift;ed  the  upper  end  of  the  femur  by  means  of  a  towel,  at  the 
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[same  moment  prcssincj  the  knee  toward  the  opposite  thi^h,  and  forcibly 
Irotatini;^  the  limb  iawaixls;  by  whirh  menns  the  rtHhictiou  was  aet'om- 

I^nte  has  seen  the  head  of  the  femur  in  the  same  p<58ition  a**  in  the 
ca^e  ro|>orti?il  by  Cumuiins,  not  as  a  primitive  dislocation,  but  conse- 
quent upon  an  attempt  to  reduce  a  dis^location  into  the  ischiatio  notch, 
[The  shortening  was  about  two  imhes;  the  limb  very  mnrh  rotnted 
[outwards;  the  rotundity  of  the  affected  hip  greater  than  that  of  the 


Flo.  32.'l, 


**  Anterior  oMlque  dtslocmtfon."    (From  Bl^ow,) 

I  Other,  and  the  trochanter  major  one  inch  farther  reinovcfl  from  the 
'  anterior  superior  spinous  process.     The  head  of  the  bone  could  be  felt 
disttuctly  in  its  new  position. 

Fit*.  324, 


Mtebontsm  of  *' ftntedor  oblique  diBlocRti«>n."    (From  Bigelov.) 


The  reduction  was  effected  finally  with  pulleys,  by  the  aid  of  chla- 
roforni,  and  by  rotation  of  the  limb  id  various  directions.* 
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Morgan  also  reports  a  case  io  which  the  head  of  the  femtiT  i 
above  the  aoetabiihuii,  and  a  little  to  the  outside  of  the  ilio-pectineal 
emitieno*^^  (**  sabspinous  ^'). 

In  a  majority  of  ca^es  these  dislocations  have  been  reducetl  byma- 
nipolation  alone,  or  by  manipulation  aided  by  pressure.  Tlie  limlr| 
i^hould  bo  seized  in  the  usual  manner,  at  the  knee  and  ankle,  cjurierfl 
up  towanl  the  face,  abducted,  then  rotate<l  inwartU,  gently  add n tried,  J 
and  finally  Imaight  down  again  to  the  bed.  At  the  moment  wh**n  ttej 
rotation  and  adthietion  eoinmeiu^,  the  liead  of  the  bone  should  l)$j 
pressed  toward  tire  soi'ket  by  the  hsurds,  and,  if  necei^ary,  lifted  a  tittle  I 
over  the  margin  of  the  acetabulum,  by  moderate  extension  at  a  right' 
angle  with  the  body. 

Bigelow,  who  regards  as  irregular  only  those  which  are  accorapamed, 
with  a  f*omp!etc  rupture  of  the  ilio-femond  ligament,  but  whose  v\nm\ 
fi«ition  in  that  regard  I  am  not  fully  prepare<l  to  adopt,  has  neverth 

less  given  us   the   most  iat 
ligible  and  most  probable  p| 
planation  of  the  mechanism  { 
these  irregular  upwards  disl^ 
cations,  and  of  several   otN 
forms  of  irregular  dislocation 
Aecoi*ding  to  this  writer, 
**  anterior  oblique  dislocatiu 
in  which    the    Hrab   is   fou 
greatly  adducte*!,  and  at 
same  time  strongly  everted,] 
a   regular   dorsal    disliKvntid 
/       the  bead  being  advance<l  tif 
f  the  df>rsum  to  a  point  near  1 

j  anterior  margin  of  the  ili 

j  If  noN¥  the  limb  be  brou 

\  down,  the  neck  of  the  fen 

1  will  be  made  to  bear  agaifl 

j  the   outer   tibrt»s   of  the   ill 

'  femoral  ligament,  and  as  thd 

gradually  give  way  the  he 
will  beoome  more  and  mo 
hooked  over  the  remaining 
fibres  of  the  ligament,  and  above  the  inferior  spinous  proces!>  (^*sup^ 
spinous  *') ;  or,  continued  efforts  being  made  to  straighten  the  limb,  l' 
liganflent  will  give  way  entirely,  and  tlie  femur  will  assume  the 
tion  indicated  by  the  dotted  lines. 

Bigelow  rcconiniends  a  plan  of  treatment  essentially  the  same  as  tb 
hitherto  recommended  by  mysclH  **  The  anterior  oblique  dislocati 
may  be  reduced  by  inward  circumduction  of  the  extended  lirab  acr 
the  symphysis,  with  a  little  evension,  if  necessary,  to  disengage  the  he 
of  the  bone.  Inward  rotation  then  converts  this  into  the  common  lux- 
ation upon  the  dorsum.'*     In  the  mpraspinom  dislocation,  he  recom- 


SliprajiptDoai  dblOGaUaii.    ( Bigelow.) 


I  Pirrie'8  Surgery,  p.  276.    See  also  Phil,  Med.  Exam.,  No-  61,  Mutter's  paper. 


ANOMALOUS    DISLOCATIONS.  723 

mends  also  inward  circumduction,  with  as  much  eversion  as  may  be 
necessary  to  disengage  the  head  from  the  pelvis,  by  w^hich  the  disloca- 
tion is  at  once  converted  into  dorsal. 

2.  Dialocationa  Downwards  and  Backwards  upon  the  Posterior'  Part  of 

the  Body  of  the  lachiuniy  between  its  Tuberosity  and  its  Spine. 

James  C,  at.  35,  was  admitted  to  the  Pennsylvania  Hospital,  on  the 
23d  of  January,  1835,  under  the  care  of  Dr.  Hewson.  The  patient, 
a  muscular  man,  had  been  crushed  under  a  falling  roof,  and,  as  he 
thought,  with  his  right  thigh  separated  from  his  body.  When  received 
into  the  hospital,  one  hour  after  the  accident,  the  right  thigh  was  flexed 
upon  the  pelvis,  and  rested  upon  the  left ;  the  right  leg  was  also  flexed 
upon  the  thigh ;  the  knee  was  below  its  fellow,  the  toes  turned  inwards, 
and  the  whole  limb  shortened  at  least  one  inch.  The  head  of  the  bone. 
oonld  be  felt  distinctly  resting  upon  that  portion  of  the  ischium  which 
lies  between  the  acetabulum,  the  tuberosity  of  the  ischium,  and  the 
spine. 

On  the  following  day,  the  muscles  of  the  patient  having  been  suffi- 
ciently relaxed  by  suitable  means,  the  pulleys  were  applied;  but,  after 
a  second  attempt,  some  of  the  bands  having  given  way  suddenly,  the 
pulleys  were  removed,  when  it  was  found  that  the  reduction  had  been 
accomplished,  although  neither  the  patient  nor  his  attendants  had 
noticed  the  return  of  the  bone  to  its  socket.  For  several  days  there 
was  entire  loss  of  sensibility  and  motion  in  the  leg,  owing  probably  to 
the  pressure  which  had  been  made  upon  the  sciatic  nerve ;  but  these 
symptoms  gradually  disappeared,  and  at  the  time  when  the  case  was 
reported,  about  two  months  after  the  accident,  he  was  walking  with 
crutches. 

Dr.  Kirkbride,  who  has  reported  this  unusual  case  of  dislocation, 
doubts  whether  the  extension  was  necessary  to  the  reduction,  as  the 
head  of  the  bone  was  brought  verj^  near  the  margin  of  the  acetabulum 
by  lifting  the  thigh  with  a  towel,  and  it  probably  afterwards  entered 
the  socket  so  soon  as  the  extension  was  relaxed.* 

Malgaigne  has  referred  to  several  similar  examples. 

3.  Dislocations  Downwards  and  Backwards  into  the  lesser  or  lower  Ischi- 

otic  Notch. 

S^ — *<  Behind  tuber  ischii ;''  Gibson,  S.  Cooper.     **  Fifth  dislocation ;"  Gibson. 

September  7,  1821,  Charles  Lowell,  of  Lubec,  Mass.,  was  riding  a 
spirited  horse,  when  the  animal,  being  restive,  suddenly  reared  and  fell 
mck  on  his  rider,  in  such  a  manner  as  that  the  weight  of  the  horse 
was  received  on  the  inside  of  the  left  thigh  ;  Mr.  Lowell  having  fallen 
on  his  back,  a  little  inclined  to  the  left  side.  The  surgeon,  who  was 
immediately  called,  recognized  it  as  a  dislocation,  and  thought  he  had 
Bucoeeded  in  reducing  it;  but  a  day  or  two  later  it  was  seen  by  a  second 

^  Eirkbride,  Amer.  Journ.  of  Med.  Sci.,  vol.  zvi,  p.  18. 
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surgeon,  who  declared  that  it  was  still  out  of  place,  and  repeated  the 
attempt  at  reduction,  but  without  success,  as  the  result  proved. 

In  December  of  the  same  year  Mr.  Lowell  called  upon  John  C. 
Warren,  of  Boston,  who  was  now  able  to  determine,  easily,  as  he 
affirms,  the  precise  character  of  the  accident.  The  limb  was  elongated, 
contracted,  and  the  head  could  be  felt  in  its  unnatural  position.  By 
advice  of  Dr.  Warren,  he  was  taken  to  the  Massachusetts  General 
Hospital,  and  a  persevering  attempt  was  there  made  to  reduce  the 
bone,  but  with  no  better  success  than  had  attended  the  efforts  pre- 
viously made.* 

Mr.  Keate  has  reported  a  case  produced  in  a  very  similar  way  by 
a  horse  having  fallen  backwards  with  the  rider  into  a  deep  and  narrow 
ditch;  but  the  position  of  the  limb  was  somewhat  extraordinary,  con- 
sidering that  it  was  a  dislocation  backwards,  the  whole  limb  beii^ 
very  much  abducted  and  the  toes  being  turned  outwards,  as  if  the 
head  of  the  bone  was  in  front  of  the  tuber  ischii,  rather  than  behind  it. 
The  thigh  and  leg  were  much  flexed,  and  the  whole  limb  was  short- 
ened from  three  to  three  and  a  half  inches.     The  head  of  the  femur 
could  be  distinctly  felt  "  inferior  to  the  ischiatic  notch,  and  on  a  level 
with  the  tuberosity  of  the  ischium."     In  the  first  attempt  at  reduction 
the  head  of  the  bone  was  thrown  into  the  foramen  ovale,  from  which 
it  was,  however,  after  one  or  two  more  attenqpts  by  extension,  and  by 
lifting  with  a  jack-towel,  restored  to  the  socket.     Mr.  Keate  believes 
that  the  dislocation  was  originally  into  the  foramen  ovale,  but  that  in 
the  struggles  made  by  the  patient  to  extricate  himself,  it  was  thrown 
backwards  into  the  position  in  which  he  found  it.^ 

Mr.  Wormald  has  reported  a  primitive  accident  of  the  same  kind, 
occasioned  by  jumping  from  a  third-story  window.  The  patient  died 
soon  after,  and  at  the  autopsy  the  head  of  the  femur  was  found  under 
the  outer  edge  of  the  glutseus  maximus,  projecting  through  the  torn 
capsule  opposite  the  upper  part  of  the  tuber  ischii.  The  shaft  of  the 
femur  lay  across  the  pubes,  and  the  limb  was  considerably  shortened 
and  turned  inwards.^ 

4.  jyislocalions  I}irectly  Downwards, 

Syn. — "  Sous-cotyloidiennes ;"  Malgaigno. 

The  following  is  one  of  several  similar  examples  now  upon  record: 
A  man,  set.  50,  was  admitted  into  the  London  Hospital  under  the 
care  of  Mr.  Luke.  A  dislocation  of  the  left  femur  was  easily  diagnos- 
ticated, but  the  symptoms  were  peculiar,  inasmuch  as  the  limb  was 
lengthened  one  inch,  without  either  inversion  or  eversion;  yet  the 
head  of  the  bone  could  be  easily  felt,  and  was  thought  to  be  in  the 
ischiatic  notch.    By  mauipular  movements  reduction  was  easily  effected 

»  New  York  Med.  and  Phys.  Journ.,  vol.  v,  p.  697,  1826.  Letter  to  the  Hon. 
Isaac  Parker,  etc.,  by  John  C.  Warren,  1826.  North  Amer.  Med.  Journ.,  vol.  iii, 
p.  169. 

«  Amer.  Journ.  Med.  Sci.,  vol.  xvi,  p.  226,  1835;  from  Lond.  Med.  Gaz.,  vol.  x, 
p.  19. 

3  Wormald,  London  Med.  Gaz.,  1836. 
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about  an  hour  after  the  accident.  The  man  subsequently  died  from 
the  effects  of  broken  ribs.  At  the  autopsy,  Mr.  Forbes,  the  house- 
surgeon,  before  dissecting  the  parts,  again  dislocated  the  bone.  This 
was  done  with  ease,  and  it  was  clear  that  the  original  form  of  disloca- 
tion had  been  reproduced,  as  the  bone  could  not  be  made  to  assume 
any  other  position.  The  head  of  the  bone  proved  to  be  displaced 
neither  into  the  ischiatic  notch  nor  the  thyroid  hole,  but  midway  be- 
tween the  two,  immediately  beneath  the  lower  border  of  the  acetab- 
ulum. The  gemellus  inferior  and  the  quadratus  femoris  had  been  torn, 
the  ligamentum  teres  had  been  wholly  detached,  and  there  was  a  lacer- 
ation in  the  lower  part  of  the  capsular  ligament.^ 

Dr.  Blackmau,  of  Cincinnati,  informs  me  that,  in  January,  1859,  he 
reduced  a  subcotyloid,  incomplete  dislocation,  in  a  man  aet.  70,  by 
manipulation,  Dr.  Judkins  lifting  the  thigh  upwards  and  outwards  by 
means  of  a  towel,  while  Dr.  Blackman  first  flexed  and  then  abducted 
the  limb. 

5.  DishcatioTis  Forwards  into  the  Perineum. 

Syn,  —  **  P^rin^ules;"  Malgaigno.  "Luxation  sur  la  branche  ascendante  de 
I'iK'hion;"  D'Ambiard.     "  Inwards  on  the  ramus  of  the  os  pubis;"  Skey. 

D'Amblard  published  an  example  of  this  accident  in  1821,  occa- 
sioned by  a  violent  muscular  exertion  made  by  the  patient  in  an  effort 
to  spring  into  his  carriage,  the  symptoms  attending  which  did  not 
differ  materially  from  those  which  were  found  to  be  present  in  the 
three  following  examples,  except  that  in  the  first  case  the  toes  were 
turned  slightly  inwards,  while  in  each  of  the  other  cases  they  were 
turned  outwards.* 

Mr.  E.,  aet.  35,  a  calker  by  occupation.  The  injury  was  received 
while  at  work  under  the  bottom  of  a  canal-boat,  July  20th,  1831,  the 
boat  being  raised  upon  props  three  and  a  half  feet  long.  The  patient 
was  standing  very  much  bent  forwards,  with  his  feet^  far  apart,  be- 
tween which  lay  a  piece  of  round  timber  one  foot  in  diameter,  when 
the  props  gave  way,  letting  the  whole  weight  of  the  boat  u[>on  him- 
self and  his  companions.  One  of  the  workmen  was  killed  outright. 
On  extricating  Mr.  E.  from  his  situation,  the  left  leg  and  thigh  were 
found  extended  at  a  right  angle  with  the  body,  the  toes  turned  slightly 
inwards,  the  natural  form  of  the  nates  was  lost,  and  the  head  of  the 
femur  could  be  felt  distinctly  moving,  when  the  limb  was  rotated,  in 
the  perineum,  behind  the  scrotum,  and  near  the  bulb  of  the  urethra. 

For  the  purpose  of  reduction,  the  patient  was  laid  on  his  back  ujx)n 
a  table,  and  the  pelvis  made  fast  by  a  muslin  band.  Extension,  accom- 
panied with  moderate  rotation,  was  then  made  in  a  direction  outwards 
and  downwards,  bringing  the  head  of  the  bone  over  the  ascending  ramus 
of  the  ischium,  beyond  which  it  was  lying,  into  the  foramen  thyroi- 
deum  ;  and  from  this  position  the  bone  was  replaced  in  the  acetabulum, 

^  Luke,  Med.  News  and  Library,  vol.  xvi,  p.  84,  March,  1858 ;  from  Med.  Times 
and  Gas.,  Jan.  2,  1858. 

'  Malgaigne,  op.  cit.,  tom.  ii,  p  876. 
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by  imrrying  the  disloeatecl  Umb  forcibly  across  the  oppotdte  ooe*    Tlit 
pjitiont  aooii  recovereHl  the  use  of  the  joint.* 

J.  B.,  au  Irishman,  ret.  40,  on  entering  tlje  St.  Louis  IT 
the  Ibllowing  account  of  his  accident,  whirh   had  oecun 
previously.     He  was  engat^cd  in  excavating  earth,  and  Imviiig 
mined  a  bank»  it  unexpectedly  fell  upon  Ids  back  while  he  was  i 
ing  in  a  bent  position,  with  his  thiglis  stretched  widely  apart. 
weight  crushed  him  to  the  earth,  breaking  lx>th  bones  of  hii^    '   ' 
the  i*adius  of  the  same  j^ide,  and  dislocating  the  left  hip  int* 
neuni.     The  thigh  presented  a  peculiar  appearance,  lieinu:  pi     •  vLj 
at  a  riglit  angle  with  the  body,  but  somewhat  inclined  fru^vn-i^, 
part  of  tlve  hip  naturally  occupied  by  the  trochanter  niajor  presenti 
a  depression  deep  enough  to  receive  the  clenclied  fist ;  while  the  he 
of  the  bone  couhl  l>e  both  seen  and  felt  projecting  beneiith  the  .•<kiij  ( 
the  raphe  in  the  perineum.     Rotation  of  the  limb,  wliich  was  liM^ 
and  excessively  parnlul,  reudereil  tlie  position  of  the  head  stil 
manifest.     The  patient  had  also  retention  of  urine,  occasionetl 
bly  by  the  pressure  of  the  femur  upon  the  urethra*     Having 
the  fraeturest,  Dr.  Pope  placed  the  jjatient  under  the  full  mflueiioe  of 
chloroform,  and  then  proceeded  to  reduce  the  dislocated  thigh; 
which  purfjose  "two  loops  were  applied,  interlocking  each  other 
the  groin,  and  using  the  leg  as  a  lever,  extension,  by  means  of  1 
pulleys,  was  made  transversely  to  the  axis  of  the  body.     A 
ibiTt*  was  kept  up  for  a  short  time,  and  the  thigh-bone  glided  into  i 
socket  with  a  snap  that  vvajsi  heard  by  every  attcudunt  and  [Kitieot  1 
the  large  ward/'- 

A  man,  a-t.  22,  was  admitted  to  the  Toronto  Hc»8pitiil,  n 
of  Dr.  E*  W.  Hodder,  January  15,  1855,  having  l>eeu  i  ii4 

fall  of  a  Ijarik  of  earth  an  hour  before*  The  head  of  Hw  rig^ht  iemd 
was  found  under  the  areli  of  the  pubes,  the  neck  resting  ujmmi 
ascending  ramus.  The  thigh  formed  nearly  a  right  auj^ie  with  tlir 
body ;  it  w:is  also  strongly  abducted,  and  the  toes  were  slightly  everted. 
On  the  following  day,  tlie  patient  being  plaeeil  under  the  inhtienci*  ♦•f 
cldtu'oforra*  extension  and  counter-extension  were  eniph>yed  ia  llw 
direction  of  the  Jixis  of  the  femur,  that  is,  nearly  at  right  angles  ^ 
the  body,  wliile,  at  the  same  moment,  tlie  upjicr  portion  of  thcl" 
wiis  lilled  by  a  round  towel,  liy  this  mantiMivi-e  the  head  of  tin 
was  carried  into  the  fommen  thyroideum.  Tlie  force  wjts  now  ^}f^lk 
in  a  direction  "more  upwards  and  outwanin ;  the  ankle  hehl  hy  th 
assistant  was  drawn  under  the  other  and  at  the  game  tinie  n^tiitedJ 
In  n  few  minutes  the  com[)ictc  reduction  was  accomplished-  His 
oovery  has  lnjcn  stciuly,  aud  three  weeks  later  lie  wtLs  discharged,  bciiij 
able  to  walk  very  well  with  the  aid  of  a  cane.* 


1  W.  Pnrker,  New  York  Med.  Gnz.,  1841;  N.  Y.  Jofitn.  Med.,  Mmfi^h,  U 
p.  188. 

*  l*opc.  St.  Louis  Hwi.  nad  Surg.  Journ,,  Julv»  1860;  N»  T.  Jouru.  Mwl.,  l 
185t>,  fi.  19H. 

»  Hodder,  BritUti  AnieT.  Journ.,  March,  1861. 
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i  6.  Ancient  Dislocations  of  the  Femur. 

Says  Sir  Astlcy  Cooper :  "  I  am  of  opinion  that  three  months  after 
the  accident  for  the  shoulder,  and  eight  weeks  for  the  hip,  may  be 
fixed  as  the  period  at  which  it  would  be  imprudent  to  attempt  to  make 
the  reduction,  except  in  persons  of  extremely  relaxed  fibre  or  of  ad- 
vanced age.  At  the  same  time,  I  am  fully  aware  that  dislocations 
have  been  reduced  at  a  more  distant  period  than  that  which  I  have 
mentioned ;  but  in  many  instances  the  reduction  has  been  attended 
with  the  evil  results  which  I  have  just  been  deprecating."  A  remark 
which  later  surgeons  do  not  seem  always  to  have  correctly  understood, 
or  which,  if  they  have  understood,  they  have  not  correctly  represented ; 
since  it  has  many  times  been  affirmed  of  this  distinguished  surgeon, 
that  he  regarded  reduction  of  the  hip  as  impossible  after  eight  weeks, 
and  they  have  proceeded  to  cite  examples  which  would  prove  that  he 
was  in  error.  But  long  before  Sir  Astley's  day,  Gockelius  mentioned 
a  case  of  reduction  of  the  femur  after  six  months,  and  Guillaume  de 
Salicet  declared  that  he  had  reduced  a  similar  dislocation  after  one 
year,*  and  Sir  Astley  says  that  he  is  "fully  aware"  of  the  existence  of 
such  facts ;  yet  with  a  knowledge  of  what  has  so  frequently  followed 
these  attempts,  he  would  not  recommend  the  trial  after  eight  weeks, 
except  under  the  circumstances  by  him  stated ;  and  notwithstanding 
the  number  of  these  reported  successes  has  been  considerably  increased 
in  our  day,  we  suspect  that  Sir  Astley's  rule  will  continue  to  govern 
experienced  and  discreet  surgeons.  Certain  examples  which  have  re- 
cently been  published  of  successful  reduction  after  six  months  by  ma- 
nipulation, would  encourage  a  hope  that  the  period  might  be  greatly 
extended,  were  it  not  that  manipulation  also  has  already  failed  many 
times  in  the  case  of  ancient  luxations,  and  that  the  attempt  has  some- 
times been  followed  with  disastrous  results,  even  in  recent  cases. 

The  following  are  ei^araples  of  reduction  by  manipulation  after  the 
lapse  of  six  months : 

On  the  21st  of  March,  1856,  a  man  presented  himself  at  the  Com- 
mercial Hospital,  Cincinnati,  with  a  dislocation  of  the  femur  upon  the 
dorsum  ilii,  of  six  months'  standing.  The  limb  was  shortened  two 
inches.  Dr.  Blackman,  under  whose  care  he  was  admitted,  adminis- 
tered chloroform,  and  by  manipulating  after  the  method  described  by 
Dr.  Reid,  the  reduction  was  accomplishe<l.* 

In  a  letter  addressed  to  me  by  Dr.  Blackman,  and  dated  April  21st, 
1859,  he  informs  me  that  this  patient  presented  himself  again  before 
the  class  about  six  months  since,  and  the  restoration  of  the  functions 
of  the  limb  was  found  to  be  complete. 

The  second  example  occurred  in  the  practice  of  Martial  Dupierris, 
of  Havana,  Cuba.  A  Chinese  boy,  named  Ali-sin,  age<l  about  sixteen 
years,  arrived  at  Havana  on  the  4th  of  June,  1856,  suffering  under  a 
severe  illness,  which  confined  him  for  a  month  or  more  to  his  bed, 

^  Ma1gai|;ne,  op.  cit.,  torn,  ii,  p.  185;  from  Gallicinium  Medico-practicum,  Ulm, 
1700,  p.  288. 
*  Blackman,  Ohio  Med.  and  Surg.  Journ.,  vol.  viii,  p.  622. 
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and  the  existence  of  the  dislocation  was  not  discovered  until  he  had 
sufficiently  recovered  to  rise  upon  his  feet.  It  was  then  ascertained 
that  he  had  a  dislocation  of  the  left  femur  upon  the  dorsum  ilii.  Upon 
inquiry,  Dr.  Dupierris  learned  that  the  accident  had  occurred  before 
leaving  China^  a  period  of  more  than  six  mouths.  The  boy  was  still 
feeble,  the  limb  somewhat  emaciated,  and  instead  of  being  rigid  from 
muscular  contraction,  all  the  muscles  ''were  in  a  flaccid  eonditioD, 
except  the  great  gluteal,  which  was  painful  to  the  touch."  Deembg 
the  use  of  ansesthetics  improper,  on  account  of  the  boy's  feeble  condi- 
tion, these  agents  were  not  employed.  Dr.  Dupierris  describes  the 
method  of  reduction  as  follows :  "  The  body  being  held  by  two  assist- 
ants by  means  of  two  bands,  one  of  which  passed  beneath  the  peri- 
neum, and  the  other  under  the  axillsB,  traction  was  made  upon  the 
limb  by  two  strong  and  intelligent  assistants.  The  movement  of  the 
head  of  the  bone,  resulting  from  this  manoeuvre,  was  very  limited, 
even  when  the  force  was  much  increased ;  and  the  excruciating  pain, 
which  the  patient  referred  to  the  iliac  region,  compelled  us  for  the  mo- 
ment to  desist. 

"  The  following  day,  the  patient  having  obtained  a  tolerable  night's 
rest  by  means  of  a  narcotic  potion,  I  concluded  to  attempt  the  rrfuc- 
tion  by  flexion,  believing  that  I  could  thus  better  prevent  any  accident 
which  the  necessary  force  might  produce ;  the  operator,  in  adopting 
this  method,  having  it  in  his  power  to  follow  the  head  of  the  bone  by 
pressure  upon  it  with  the  hand,  aiding  its  movement  in  the  proper 
direction,  or  correcting  any  deviation  that  may  occur.  The  emaciated 
condition  of  the  boy  was  eminently  favorable  for  such  a  procedure. 

"The  patient  being  placed  upon  his  back,  and  the  trunk  of  the  body 
made  steady  by  assistants,  with  the  left  hand  I  grasped  the  upper  part 
of  the  leg,  placed  the  right  hand  upon  the  head  of  the  bone  in  the 
iliac  fossa,  and  then  proceeded  to  flex  the  leg  upon  the  thigh,  and  the 
thigh  upon  the  pelvis.  By  this  movement  the  great  gluteal  muscle 
was  relaxed,  and  the  head  of  the  bone  advanced,  while  with  the  right 
hand  I  directed  the  latter  toward  the  cotyloid  cavity.  As  soon  as  I 
judged  the  head  to  be  immediately  above  the  centre  of  the  socket,  I 
extended  the  leg,  the  thigh  remaining  flexed  at  a  right  angle;  and 
then  using  the  limb  as  a  lever,  I  rotated  it  from  within  outwards,  and 
at  the  same  time  extended  it  by  making  a  movement  of  circumduction 
in  a  similar  direction.  When,  by  these  procedures,  the  limb  was  brought 
near  to  its  opj)osite  fellow,  a  snap  audible  to  the  assistants,  and  of  a 
deeper  character  than  is  ordinarily  observed  in  the  reduction  of  recent 
dislocations,  indicated  the  return  of  the  head  of  the  bone  to  its  natural 
position ;  a  fact  which  was  further  substantiated  by  the  establishment 
of  the  original  length  and  form  of  the  member  and  the  subsidence  of 
the  pain. 

"  The  after-treatment  consisted  in  placing  a  pad  between  the  knees, 
and  another  between  the  internal  malleoli,  and  confining  the  limbs 
together  by  two  bands,  one  above  the  knees,  and  the  other  around  the 
lower  part  of  the  legs.  But  in  spite  of  these  precautions  to  prevent 
redisplacement,  the  next  morning  I  found  that  the  dislocation  had 
been  reproduced.     It  was  again  reduced,  but  for  three  successive  days 


ANCIENT    DISLOCATIONS    OF    THE    FEMUR. 


729 


tliere  was  a  redisplacement.  After  this,  however,  the  head  of  the  bone 
kept  its  place;  passive  motion  was  daily  employed,  and  all  suffering 
ceased.  After  twenty  days  of  rest,  and  a  liberal  use  of  the  lactate  of 
iron,  the  patient  was  allowed  to  get  up;  and,  being  provided  with  a 
pair  of  crutches,  upon  which  he  exercised  himself  daily,  improved 
veiT  rapidly.  The  muscles  gradually  recovered  their  bulk  and  vigor, 
and  at  the  end  of  forty-eight  days  he  was  enabled  to  walk  without 
crutches,  although  with  some  fear  of  falling.  About  the  middle  of 
August  he  was  put  to  work  in  a  cigar  manufactory,  and  has  continued 
well  ever  since. 

The  third  is  a  case  reported  by  Dr.  A.  W.  Smyth,  of  New  Orleans. 
The  dislocation  was  upon  the  dorsum  ilii,  of  nearly  nine  months' 
standing;  and  it  was  reduced  by  manipulation,  in  the  first  attempt. 
The  reduction  was  accompanied  with  "  a  good  deal  of  snapping  and 
breaking." 

Dr.  Brown,  of  Boston,  has  published  an  interesting  case  of  reduction 
of  an  ancient  dislocation  of  the  hip  in  a  child  8  years  old.  He  believes 
the  dislocation  to  have  been  caused  by  rheumatic  arthritis.  In  the 
same  connection  he  has  furnished  a  table  of  the  cases  of  reduction  of 
ancient  dislocations  of  the  hip,  which  he  has  found  upon  record.*  I 
republish  the  table,  with  a  single  correction,  and  one  addition. 


Surgeon. 
GockeliuBi   . 
8a1icet,    .     . 
Dnpuytren, 
Dupuytren, . 
Dupuytren, . 
Dupierris,    . 
Breschet, 
Cooper,    .     . 
Cooper,  .     . 
Liston,    .     . 


Time. 
ISO  days. 
866    " 

81     ** 

78     » 

99    " 
180    " 

72    " 

26    " 
6  years. 

85  days. 
2  years. 


Quillaame  de  Salicet,  365  days. 

Havward, 

Crosby, 68    " 

Atlee, 120    *' 

Williams,    ....  150    '' 
Bigelow,      ....      90    " 

Bigelow,      ....  240    »' 
Bigelow,      ....      28    " 

Blackman,  ....  180    <* 

Smyth, 270    " 

Brown, 105    '* 

Kimball,      ....       90    »' 


Moliere, 


50 


Authority. 
Galliciniura  Med.-practicum,  p  288. 
Ibid. 

Op.,  chap.  19. 
Ibid. 
Ibid. 

Hamilton,  Trac.  and  Dis.,  p.  679. 
Repertoire  G^n^rale. 
Dislocations  and  Fractures,  p.  85. 
Ibid.,p  81. 
Ibid.,  p.  45. 
M6m.  de  I'Acad.  Roy.  de  Chir.  do  Paris, 

torn.  V,  p.  629. 
Malgaignc,  torn,  ii,  p.  281. 
Op.,  p.  71. 

Trans.  Am.  Med.  Assoc,  vol.  iii,  p.  866. 
Ibid.,  p.  857. 

Lancet,  1862,  vol.  i,  p.  666. 
Dis.  and  Fract.  of  Hip,  p.  211. 
Ibid.,  p.  55. 
Ibid.,  p.  64. 

Ohio  Med.  and  Surg.  Jour.,  vol.  viii,p.  522. 
New  Orleans  Jour.  Med.,  Jan.  1,  1869. 

Northwestern   Med.   and  Surg.   Journal, 

June,  1870. 
Lyon  Jour.  Medicale,  No.  4  ;  also  Month. 

Ab.  Med.  Sci.,  vol.  i,  p.  269,  1874. 


In  the  comparison  of  the  relative  value  and  hazards  of  the  different 
modes  of  reduction,  I  have  cited  several  examples  of  fracture  of  the 


*  Spontaneous  dislocation  on  dorsum  ilii.     Reduction  after  several  months. 
Francis  Brown,  M.D.,  Surgeon  to  the  Children's  Hospital,  etc.,  etc.,  Boston. 
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neck  of  the  femur  in  the  attempt  to  reduce  old  dislocatioos.    In  some 
cases  the  results  have  been  much  more  serious. 

A  man,  29  years  old,  was  received  at  La  Piti6,  Paris,  on  the  13th  of 
May,  1868,  with  dislocation  of  the  hip  of  seven  months'  standing. 
M.  Broca  attempted  to  reduce  it,  using  a  force  of  480  lbs.  No  reduc- 
tion was  obtained,  and  the  patient  insisted  upon  leaving  the  hospital 
five  days  afterward.  A  fortnight  then  elapsed,  when  he  presented 
himself  at  another  hospital,  with  the  hip  enormously  swollen,  and  died 
the  next  day  of  peritonitis.  The  autopsy  showed  that  the  head  of  the 
bone  lay  in  the  ischiatic  notch,  that  it  was  held  firmly  by  bundles  of 
the  torn  capsule,  and  that  the  cotyloid  cavity  was  much  shrunk.  Pm 
was  found  in  the  capsule,  in  the  iliac  fossa,  in  the  articular  cavities, 
and  had  found  its  way  into  the  peritoneum,  througb  the  obturator 
foramen.^ 

The  following  case  seems  deserving  of  mention,  for  the  reason  that 
it  is  the  first,  so  far  as  I  am  aware,  in  which  an  attempt  has  been  made 
to  reduce  the  dislocation  after  a  subcutaneous  division  of  the  capsule: 

Thomas  Jordan,  aet.  28,  of  Utica,  N.  Y.,  was  sent  to  me  by  my 
former  pupil.  Dr.  Jenkins,  in  January,  1869,  having  a  dislocation  of 
his  left  femur  upwards  and  backwards  upon  the  dorsum  ilii.  His 
account  of  the  case  was,  that  seven  months  before  he  was  thrown  in 
wrestling ;  a  surgeon  was  called  on  the  following  day,  and  finding  a 
dislocation.  He  placed  him  under  the  influence  of  an  anaesthetic,  and, 
as  he  supposed,  reduced  the  dislocation  by  manipulation. 

The  case  did  not  come  under  the  notice  of  Dr.  Jenkins  until  a  few 
weeks  before  he  was  sent  to  me,  and  although  the  character  of  the 
accident  was  recognized,  no  attempts  were  made  at  reduction. 

I  found  the  limb  rotated  inwards,  adducted,  and  shortened  two  inches. 
Before  the  class  of  medical  students  at  Bel levue,  assisted  by  Drs.Sayre, 
Crosby,  Howard,  and  others,  I  made  an  attempt,  January  29th,  to  break 
up  the  adhesions  and  reduce  the  dislocation,  the  patient  being  fully 
under  the  influence  of  ether.  We  were  able  to  move  the  limb  quite 
freely  in  various  directions ;  but  after  a  trial  of  nearly  an  hour,  we 
abandoned  the  attempt,  having  failed  to  accomplish  reduction. 

A  few  days  later  I  applied  extension,  by  means  of  adhesive  plaster 
and  a  cord,  with  a  weight  of  twenty  pounds.  This  was  continued  un- 
remittingly until  February  the  24th,  when  he  was  again  placed  under 
the  influence  of  ether  before  the  class.  Assisted  by  Drs.  Stephen  Smith, 
Howard,  Cross,  and  others,  attempts  were  made  to  reduce  the  bone  by 
manipulation,  but  without  success.  Believing  now  that  the  untorn 
portion  of  the  capsule,  and  particularly  the  ilio-femoral  ligament,  con- 
stituted the  chief  obstacle  to  the  reduction,  I  intro<luced  a  long,  firm, 
but  narrow  bistoury,  which  I  had  had  made  for  the  purpose,  just  above 
the  trochanter  major,  carrying  its  point  inward  *until  it  touche<l  the 
neck  at  the  base  of  the  trochanter.  From  this  point,  the  edge  of  the 
knife  being  directed  towards  the  head  of  the  bone,  I  swept  the  point  of 
the  knife  slowly  along  until  the  head  was  distinctly  felt,  the  point 
touching  the  neck  apparently  in  its  whole  length.     This  was  accora- 

1  New  York  Med.  Record,  Dec.  16,  1868. 
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plished  without  enlarging  the  external  opening.  While  the  incision 
was, being  made  the  limb  was  kept  rotated  outwards,  and  abducted  as 
much  as  was  possible,  and  it  was  felt  to  yield  distinctly,  so  that  both 
rotation  outwards  and  abduction  were  more  complete  afterwards  than 
before.  I  then  divided  also  the  tensor  vagime  femoris ;  and  now  the 
attempts  at  reduction  were  repeated,  l)oth  by  manipulation  and  exten- 
sion, but  without  success. 

The  result  of  this  attempt  to  reduce  the  dislocation  by  division  of 
the  ilio-femoral  ligament;  although  unsuccessful,  encourages  a  hope 
that  it  may  sometimes  succeed ;  and  I  shall  not  hesitate  to  repeat  the 
experiment,  if  a  favorable  opportunity  is  presented, 

'  2  7.  Partial  Dislocations  of  the  Femur. 

Malgaigne  declares  that  certain  experiments  made  upon  the  cadaver 
led  him,  at  one  time,  to  the  conclusion  that  all  primitive  luxations  of 
the  femur  were  incomplete,  and  that  the  old  complete  luxations  found 
in  autopsies  had  become  so  consecutively,  J-<ater  observations  have 
taught  him  to  correct  this  error,  yet  he  still  finds  "  incomplete  back- 
ward luxations  quite  common,  and  incomplete  dislocations  in  all  the 
other  directions  much  more  common." 

I  have  more  than  once  found  occasion  to  call  in  question  the  accu- 
racy of  Malgaigne's  views  in  relation  to  partial  dislocations,  the  rela- 
tive frequency  of  which  he  seems  constantly  disposed  to  greatly  exag- 
Serate.  We  cannot  see  the  propriety  of  calling  those  cases  partial 
islocations,  in  which  the  head  of  the  bone  has  fairly  left  the  cotyloid 
cavity,  and  mounted  upon  its  margin,  even  if  it  remains  in  this  position 
without  tearing  the  capsule;  since  the  articular  surfaces  are  now  as 
completely  sepanited  as  if  the  capsule  had  given  way,  and  the  head  of 
the  bone  had  escaj^ed  through  the  laceration.  It  is  in  fact  a  complete 
luxation.  But  I  doubt  very  much  whether  the  head  of  the  bone  ever 
rests  upon  the  margin  of  the  acetabulum  without  tearing  the  capsule, 
unless  it  has  previously  undergone  certain  pathological  changes,  such 
as  I  have  already  described ;  at  least  I  cannot  hesitate  to  reject  all 
those  examples  in  which  the  head  of  the  femur  is  supposed  torcjst  upon 
the  upper  or  outer  margin  of  the  acetabulum ;  and  if  I  permit  myself 
to  speak  of  incomplete  dislocations  at  all  in  this  connection,  I  shall 
reserve  the  term  for  those  rare  cases  in  which  the  head  of  the  femur 
becomes  engaged  in  the  cotyloid  notch,  after  breaking  down  the  fibrous 
band  which,  in  the  natural  state,  is  continuous  with  the  rim  of  the 
acetabulum. 

Of  this  form  of  dislocation,  I  think  I  have  met  with  two  examples  ; 
one  of  which  was  in  the  person  of  the  boy  Lower,  already  mentioned, 
whose  thigh  was  reduced  accidentally  by  his  father;  and  the  other 
occurred  in  a  boy  fifteen  years  of  age,  residing  at  that  time  in  Rutland, 
Vermont.  He  was  brought  to  me  on  the  28th  of  May,  1842,  by  Dr. 
Haynes,  of  Rutland,  at  which  time  the  dislocation  had  existed  five 
years.  His  account  of  himself  was  that  in  walking  upon  a  slippery 
floor,  his  left  leg  slid  outwards  and  backwards  in  such  a  manner  as 
that  when  he  fell  it  was  fairly  doubled  under  his  back.     On  the  tenth 
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day  following  the  accident  he  began  to  walk  with  some  help,  aod  he 
has  continued  to  walk  ever  sinoe,  but  with  a  manifest  halt  Three 
months  after  the  injury  was  received,  it  was  first  seen  by  several 
surgeons,  who  pronounced  it  a  dislocation,  and  attempted  reduction 
without  mechanical  aid,  but  were  unsuccessful. 

When  the  young  man  was  brought  to  me,  the  limb  was  neither 
lengthened  nor  shortened,  but  the  thigh  was  forcibly  abducted  and 
rotated  outwards.  It  could  not  be  flexed  nor  greatly  extended.  The 
head  of  the  femur  could  be  distinctly  felt,  as  it  lay  anterior  to  the 
socket,  but  not  sufficiently  far  forwards  to  rest  upon  the  foramen  ovale. 

J.  C.  Warren,  of  Boston,  has  reported  a  similar  example  in  a  child 
six  years  old,  who  was  brought,  April  21,  1841,  to  the  Massachusetts 
General  Hospital.  Dr.  Hale,  who  saw  the  lad  at  the  end  of  two  weeks, 
thought  it  a  dislocation,  but  it  had  been  treated  by  another  surgeon 
as  a  case  of  hip-disease.  The  dislocation  had  now  existed  eight  or 
ten  weeks.  The  limb  was  a  little  lengthened,  abducted,  turned  out- 
wards, and  advanced  in  front  of  the  body,  with  very  slight  motion  of 
either  flexion  or  extension,  and  almost  no  tenderness  about  the  joint 
Dr.  Warren,  also,  was  able  to  feel  indistinctly  the  head  of  the  bone 
"  immediately  external  to,  and  in  contact  with,  the  insertion  of  the 
triceps  and  gracilis  muscles." 

An  attempt  was  made  by  manual  extension  and  manipulation  to 
accomplish  the  reduction,  but  without  success.^ 

It  is  probable  that  both  the  above  cases,  which  I  have  described  at 
length,  were  examples  of  partial  dislocation ;  yet  I  cannot  coDoeal 
from  others  a  doubt  which  I  actually  entertain  whether  they  were  not, 
after  all,  only  examples  of  hip-joint  disease,  arrested  after  having 
wrought  certain  slight  pathological  changes  in  the  joint  and  the  tissues 
adjacent.  If,  however,  they  were  not  examples  of  incomplete  disloca- 
tions of  the  hip-joint,  then  I  question  whether  any  such  cases  have 
ever  occurred. 

i  8.  Goxo-Femoral  Dislocations,  complicated  with  Fracture  of 

the  Femur. 

Such  complications  are  exceedingly  rare,  but  it  will  not  do  to  deny 
their  possibility ;  although  in  some  of  the  cases  reported,  the  testimony 
is  so  incomplete  as  to  leave  a  doubt  whether  the  surgeons  have  not 
erreil  in  their  diagnosis. 

James  Douglas  has  reported  a  case  of  dislocation  upon  the  pubes, 
complicated  with  a  fmcture  of  the  neck  of  the  femur,  the  actual  con- 
dition of  which  was  verified  by  an  autopsy ;  the  patient  having  died 
twelve  years  after  the  injury  was  received.  The  head  of  the  femur 
still  remained  above  the  pubes,  and  was  in  no  way  connected  with  its 
neck  or  shaft.  The  upper  end  of  the  femur  projected  in  the  groin, 
lying  upon  the  inside  of  the  femoral  artery  and  vein.  Many  other 
curious  pathological  changes  had  also  occurred.^ 

*  Warren,  Bost.  Med.  and  Surg.  Journ.,  vol.  xxiv,  p.  220. 

*  Amor.  Journ.  Med.  Sci.,  vol.  xxxiii,  p.  456,  from  Lond.  and  Edin.  Month.  Journ. 
of  Med.  Sci.,  Dec.  1843. 
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The  well-authenticated  examples  of  reduction  of  the  dislocation, 
where  the  femur  was  broken  also,  are  still  more  rare ;  and  several  of 
the  recorded  examples  which  my  researches  have  discovered,  need 
additional  confirmation. 

John  Bloxham,  of  Newport,  in  the  Isle  of  Wight,  claims  to  have 
reduced  a  dislocation  of  the  femur  on  the  pubes,  which  was  accom- 

gmied  with  a  fracture  of  the  thigh  a  little  above  its  middle.  The 
llowing  is  the  account  of  this  interesting  case  which  we  find  in  the 
Ixmdon  Medico- ChirurgiccU  Review,  copied  from  the  Medical  Gazette  of 
August  24th,  1833.  We  regret  that  we  are  unable  to  see  the  account 
as  published  in  the  Gazette,  which  might  supply  some  circumstances 
important  to  a  full  appreciation  of  the  case : 

On  the  seventh  or  eighth  day  after  the  accident,  "  the  patient  was 
laid  on  his  back  upon  the  bed,  and  kept  in  that  position  by  means  of 
a  sheet  passed  across  the  pelvis  and  fastened  to  the  bedstead ;  another 
sheet  was  also  passed  over  the  left  groin,  and  secured  in  a  similar 
manner.  The  dislocated  and  fractured  limb  was  then  inclosed  in 
splints,  one  of  which  extended  up  the  back  of  the  thigh  as  fisir  as  the 
tuberosity  of  the  ischium.  Pulleys,  which  were  secured  to  a  staple  in 
the  ceiling,  placed  at  the  distance  of  a  foot  to  the  right  of  a  point  ver- 
tical to  the  patient's  navel,  were  then  attached  to  a  bandage  fastened 
round  the  splints  as  high  up  as  possible. 

'^The  foot  was  raised  with  the  knee  extended,  so  as  to  bring  the 
limb  nearly  to  a  right  angle  with  the  line  of  the  tackle,  when,  by 
drawing  gradually  on  the  cord,  in  the  course  of  about  ten  or  fifteen 
minutes  the  head  of  the  bone  was  rendered  movable,  and  was  brought 
considerably  more  forward.  I  then  began  to  press  on  the  head  of  the 
bone,  so  as  to  push  it  downwards,  whilst  the  pulleys  held  it  partially 
disengaged  from  the  pelvis.  In  a  few  minutes  the  head  of  the  bone 
passed  over  the  ridge  of  the  os  pubis,  and  I  then  directed  the  foot  to 
be  raised  a  little  higher,  which,  oy  putting  the  gluteii  muscles  more 
upon  the  stretch,  was  calculated  to  render  them  more  eflScient  in  draw- 
ing the  bone  into  its  proper  place.  By  this  manoeuvre,  the  head  of 
the  bone  was  drawn  backwards,  and  on  the  foot  being  more  elevated 
and  the  cord  slackened,  it  continued  to  recede  from  my  fingers  till  the 
trochanter  major  made  its  appearance  in  the  natural  situation,  and  the 
reduction  was  found  to  be  perfectly  complete. 

"  Lest  the  head  of  the  bone  should  slip  backwards  on  the  dorsum 
ilii,  I  directed  an  assistant  to  apply  firm  pressure  during  the  latter  part 
of  the  process,  above  and  behind  the  acetabulum. 

"The  apparatus  was  then  removed,  the  thigh  bound  up  in  short 
splints,  and  the  patient  laid  upon  a  double-inclined  plane.  No  symp- 
toms of  inflammation  appeared  afterwards  about  the  joint.  Passive 
motion  was  employed  at  the  end  of  a  week,  and  occasionally  repeated 
during  the  whole  reparatory  process."  ^ 

Without  intending  to  question  the  accuracy  of  the  statements  in' this 
case,  which,  in  the  main,  seem  to  bear  the  marks  of  credibility,  we 
must  express  our  surprise  that  so  little  difficulty  was  experienced  in 

1  Lond.  Mod.-Chip.  Rev.,  vol.  xix,  p.  420,  Oct.  1888. 
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the  reduction  if  the  femur  was  actually  broken^  no  morey  indeed,  than 
is  usually  experienced  when  the  bone  is  not  broken ;  and  that  Mr. 
Bloxham  was  able  to  employ  safely  passive  motion  at  the  end  of  a 
week. 

Charles  Thornhill  relates,  in  the  London  Medical  GazeUe  for  July, 
1836,  a  case  of  fracture  of  the  femur  through  its  upper  third,  in  a 
man,  set.  40,  with  dislocation  into  the  ischiatic  notch ;  which  disloca- 
tion, he  assures  as,  was  reduced  at  the  end  of  six  weeks.  But  it  is 
much  more  probable  that,  instead  of  reducing  a  dislocation,  he  refrao- 
tured  the  bone.  During  more  than  one  hour  and  a  half,  aided  bj 
pulleys,  tractions  and  manipulations  were  made  in  almost  every  direc- 
tion. 

The  upper  part  of  the  thigh  was  lifted  with  all  the  strength  of  one 
man  by  means  of  a  jack-towel ;  it  was  violently  rotated,  adducted,  and 
abducted.  Both  the  perineal  and  the  knee  band  gave  way,  from  the 
excess* of  the  force  employed;  and,  finally,  the  head  of  the  femur 
resumed  its  place  with  an  audible  crash.  After  which  the  "  limb  was 
of  nearly  equal  length  with  the  other;"  but  there  remained  an  "im- 
mense deposit"  around  the  acetabulum.^ 

Malgaigne  says  that  M.  Et6ve  found  a  poor  fellow  with  a  disloca- 
tion of  his  left  tnigh  backwards,  a  fracture  near' its  middle,  a  penetrat- 
ing wound  of  the  knee,  and  a  fracture  of  the  fibula  in  the  same  leg. 
Without  delay  he  proceeded  to  reduce  the  dislocation  by  directing  two 
assistants  to  support  the  body,  three  to  support  the  1^,  and  two  more 
to  make  extension  from  a  towel  tied  not  very  tightly  around  the  thigh 
above  the  fracture.  The  leg  was  then  extendi  upon  the  thigh,  and 
the  thigh  flexed  upon  the  pelvis  until  it  was  at  a  right  angle  with  the 
body  ;  and  after  a  gradual  extension  had  been  made  in  this  direction, 
M.  Et6ve  pushed  with  all  his  strength  the  head  of  the  bone  into  its 
socket.  Of  which  case  Malgaigne  justly  remarks,  that  the  "extension" 
practiced  by  the  surgeon  was  only  imaginary.^  If  the  reduction  was 
accomplished  at  all,  it  was  by  manipulation  and  pressure. 

Finally,  Markoe  relates,  in  the  paper  to  which  we  have  already 
several  times  made  allusion,  the  case  of  a  boy  set.  8,  who  was  admitted 
into  the  New  York  City  Hospital,  on  the  29th  of  June,  1853,  with  a 
compound  fracture  of  the  right  thigh,  a  simple  fracture  of  the  left,  and 
a  dislocation  of  the  head  of  the  right  femur  upwards  and  backwards 
upon  the  dorsum  ilii. 

When  placed  upon  the  bed,  the  right  limb  lay  obliquely  across  the 
abdomen  of  the  boy,  with  the  foot  resting  against  the  axilla  of  the 
left  side.  "  The  house-surgeon,  to  whose  care  the  case  fell  on  admis- 
sion, took  the  injured  limb  in  his  hands  and  very  carefiilly  carried  it 
over  the  abdomen  to  the  right  side,  and  then  adducted  it  and  brought 
it  down  toward  the  straight  position,"  during  which  procedure  the 
head  of  the  bone  is  supposed  to  have  resumed  its  place  in  the  socket.' 

Such  is  the  account  furnished  of  the  symptoms  and  treatment  of 

1  Amer.  Journ.  Med.  Sci.,  vol.  xxv,  p.  218. 

'  MHlgaigne,  op.  cit.,  torn,  ii,  p.  206 ;  from  Gazette  M6d.,  1838,  p.  767. 

«  New  York  Journ.  Med.,  Jan.  1855,  p.  30. 
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this  extraordinary  case;  too  meagre,  certainly,  to  entitle  it  to  much  con- 
fidence, or  to  permit  us  to  draw  from  it  any  practical  inferences.  We 
are  not  even  informed  what  was  the  name  of  the  young  man  who  alone 
saw  and  treated  the  case,  nor  what  was  his  responsibility  as  a  surgeon. 
I  have  been  unable  to  find  any  other  examples  of  fracture  of  the 
femur  complicated  with  dislocation ;  and,  rejecting  at  least  Mr.  Thorn- 
hill's  case  as  altogether  incredible,  the  proper  conclusion  would  be, 
that  reduction  is  sometimes  possible  in  recent  cases,  if  the  surgeon  will 
resort  promptly,  before  swelling  and  muscular  contractions  have  taken 

Elace,  to  manipulation  combined  with  pressure  upon  the  head  of  the 
one.  Indeed,  it  is  probable  that  pressure  alone  is  the  means  upon 
which  the  success  will  finally  depend.  Eichet  says  that  he  has  several 
times  dislocated  the  femur  in  the  cadaver ;  and  then,  having  sawn  off 
the  head  so  as  to  represent  a  fracture,  he  has  always  been  sme  to  push 
the  head  of  the  bone  easily  into  its  socket.^  By  seizing  the  moment 
then  when  the  patient  is  laboring  under  the  shock,  or  by  placing  him 
completely  under  the  influence  of  an  antesthetic,  no  resistance  will  be 
offered  by  the  muscles  any  more  than  in  the  cadaver,  and  the  reduction 
loay,  perhaps,  be  easily  effected. 

I  have  no  confidence  that  anything  can  be  accomplished  by  exten- 
sicm ;  nor  do  J  think  it  will  be  best  to  wait  until  the  femur  has  united, 
since  such  delay  will  probably  render  the  reduction  impossible. 

I  9.  Voluntary  Dislocations  of  the  Femur. 

Examples  in  which  persons,  having  suffered  no  disease  of  the  hip- 
joint,  have  been  able  voluntarily  to  dislocate  the  femur,  have,  from 
time  to  time,  been  recorded,  but  I  am  not  aware  that  any  dissections 
have  ever  been  made  in  these  cases.  I  shall,  therefore,  not  attempt 
any  explanation  of  the  facts,  but  simply  record  them  as  matters  of 
curious  interest,  and  for  the  purpose  of  inducing  others  to  make  of 
them  a  subject  of  investigation. 

Sir  Astley  Cooper  mentions  the  case  of  a  man  who  could  throw  out 
the  head  of  the  thigh-bone  at  pleasure,  and  reduce  it  with  equal 
facility.  A  similar  case  is  alluded  to  by  Samuel  Cooper,  in  his  First 
Lines.  Gibson  mentions  a  case  reported  by  Dr.  Lewis,  of  North  Caro- 
lina.' Dr.  Bigelow  has  seen  two  cases,  both  of  which  were  dorsal. 
Dr.  Moore,  of  Rochester,  has  furnished  an  account  of  the  case  of  John 
Parker,  whose  leg  was  first  partially  dislocated  at  Drury's  Bluff,  May 
13,  1864,  and  which  was  at  the  time  reduced  by  his  companions.  The 
accompanying  illustrations  (Figs.  326,  327,  p.  736)  were  obtained  from 
photographs,  and  indicate  the  position  of  his  limb  when  a  voluntary 
subluxation  upon  the  dorsum  existed. 

The  following  case  was  reported  to  me  in  1865,  by  John  M.  Forrest, 
M.D.,  of  Portland,  Maine,  to  whom  the  man  presented  himself  as  a 
"substitute,"  while  Dr.  Forrest  was  in  the  service  of  the  U.  S.  Army. 
The  application  was  rejected. 

"William  G.  Gliddon,  aet.  37,  farmer,  says  that  he  has  been  able  to 

1  New  York  Journ.  Med.,  March,  1864,  p.  298;  from  Ballet.  deXbdr. 
'  Gibson's  Surgery,  vol.  i,  p.  867,  6tb  ed. 
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disloctate  and  replacje  the  femur  at  the  left  hip-joint  since  ho  was  a 
It  is  not  the  result  of  any  injury  or  disease^  so  far  a^  he  knowB. 
IS  in  pmxl  health » and  his  muscular  development  is  complete.    It 
aocomplLshe??  the  dislocation  by  throwing  the  weight  of  his  nody  njicji 


Fta.  S26. 


Fro.  827. 


Yoliiutiirjr  subluxaiioo  a|>OQ  the  dorMm  Utl.    (From  BlgtlowO 

the  left  leg,  and  then  eontractinp:  eeHain  muscles  alH)ut  the  hip, 
reduction  is  generally  more  diffieiilt  timn  the  di^kK^atitm,  soineiioK 
requiring  the  aid  of  his  hand.  When  the  head  of  the  iMJue  is  oa 
there  is  a  marktHl  projection  alxjve  and  behind  the  trochanter  niajo 
apparently  caused  hy  the  pressure  of  the  head  in  thin  situation :  th 
limh  is  very  slightly  if  at  all  everted  ;  while  out  of  place  it  caus 
pain  ;  and  after  a  few  repetitions  the  |iain  becomes  so  great  ah  to  eon 
pel  him  to  d^ist.  The  limb  was  not  measured  %vhile  it  was  di^locateti 
When  the  limb  is  in  p<-»sitioii  he  dot^  not  walk  lame." 

The  tul lowing  is  the  oidy  case  which  has  come  under  my  pei>4)n^ 
observation :  Dn  William  G.  S.,  net,  24,  receiveil  an  injury  on  the  out 
side  of  the  right  knee,  in  February,  18B2,  from  the  kick  of  a  hoR 
Thei'e  wa>i  no  apparent  injury  of  the  hip.  On  the  foiu'tt^enth  day  af 
the  accident  he  rode  forty  miles  on  horsel>ackj  which  was  foHow^tl  Iq 
some  stiffness  in  tlie  right  hip  Two  weeks  later,  in  mounting 
horse,  he  felt  soraetln'ng  slip  in  the  hip-joint.  From  that  day  uiiti 
this,  a  pcrioil  of  four  years,  he  has  been  able  to  reproduce  the  «aniaj 
slipping  vobiutarily,  and  wliich  phenomenon  T  recognize  as  a  dralc 
tion  upwards  and  backwards.  I  have  examined  him  more  than  ond 
and  he  has  dislocated  and  reduced  the  dislocatian  in  my  presence 
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peatedly.  Planting  his  right  foot  firmly  upon  the  floor  a  little  in  ad- 
vance of  the  left,  with  his  toes  turned  out,  he  throws  his  weight  upon 
the  right  leg  by  carrying  his  pelvis  well  over  to  the  right,  and  then 
oontracts  powerfully  the  gluteal  muscles.  Instantly  the  head  leaves 
the  socket,  and  seems  to  mount  upon  the  dorsum ;  the  trochanter  major 
becomes  rotated  inwards,  causing  a  slight  inward  rotation  of  the  leg 
and  foot.  He  can  do  the  same  when  lying  on  his  back,  but  not  with 
the  same  ease.  Reduction  is  accomplished  without  change  of  position, 
but  by  what  precise  manoeuvre  I  have  not  determined.  The  reduction 
is  more  quiet,  and  less  sudden,  apparently,  than  the  dislocation.  Both 
manoeuvres  are  accompanied  with  some  pain.  He  is  not  lame,  nor 
does  the  dislocation  take  place  without  his  volition.  I  have  seen  one 
oase,  also,  which,  although  pathological  in  character,  was  nevertheless 
caused  by  an  early  injury,  and  as  such  may  properly  be  noticed  in  this 
connection. 

Dr.  O.  Gillett,  rot.  65  (1867),  of  Westemville,  Oneida  Co.,  N.  Y.,  was 
injured  in  his  left  hip-joint  when  16  years  old,  by  lifting  a  heavy 
weight.  He  felt  at  the  moment  something  give  way  in  the  joint,  and 
he  has  been  lame  ever  since ;  at  first  he  was  quite  lame,  but  after  a 
time  the  soreness  about  the  joint  diminished,  and  up  to  within  about 
three  years  the  lameness  was  chiefly  due  to  a  lack  of  development  in 
the  limb.  Since  then  the  joint  has  again  become  tender,  and  during 
the  last  nine  months  he  has  been  able  to  throw  the  head  of  the  bone 
oat  of  the  socket,  backwards  and  upwards.  Indeed,  the  bone  is  dislo- 
cated whenever  he  sits  dowii,  and  resumes  its  place  again  when  he 
stands  up.  It  is  quite  apparent  that  the  upper  and  outer  margin  of 
the  acetabulum  is  partly  absorbed ;  and  probably,  also,  the  head  and 
neck  of  the  femur  are  in  some  measure  deformed  and  absorbed.  The 
dislocation  is  apparently  incomplete ;  and  while  it  exists  the  thigh  is 
abducted  and  slightly  rotated  outwards.  This  abduction  and  outward 
rotation  does  not  properly  belong  to  a  dislocation  upon  the  dorsum  of 
the  ilium;  but  as  the  condition  of  the  joint  and  of  the  adjacent  muscles 
is  abnormal,  it  will  not  require  to  be  explained. 


CHAPTER   XVIL 

DISLOCATIONS  OP  THE  PATELLA. 

i  1.  Dislocations  of  the  Patella  Outwards. 

Qxusea. — In  the  majority  of  cases  it  has  been  occasioned  by  muscular 
action ;  and  especially  is  this  liable  to  occur  in  persons  who  are  knock- 
kneed,  or  whose  external  condyles  have  not  the  usual  prominence  an- 
teriorly. It  may  be  caused  by  suddenly  twisting  the  thigh  inwards 
while  the  weight  of  the  body  rests  upon  the  foot,  and  the  leg  is  thus 
kept  turned  outwards;  or  by  falling  with  the  knee  turned  inwards 
and  the  foot  outwards.  Occasionally  it  is  the  result  of  a  blow  received 
npon  the  inside,  or  upon  the  front  and  inner  margin  of  the  patella.    In 
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Fio.  328. 


some  persons  there  seems  to  exist  a  preternatural  laxity  of  the  liga- 
mentum  patellae  or  of  the  tendon  of  the  quadriceps  extensor,  which 
exposes  the  subject  to  this  accident  from  very  trifling  causes.  Fergos- 
son  says  he  has  known  it  to  be  occasioned  by  a  child's  stepping  upon 
the  knee  of  a  person  lying  in  bed;  and  Skey  says  he  has  seen  two  cases 
which  occurred  spontaneously  during  sleep.  B.  Cooper  has  seen  a 
young  lady  who  frequently  dislocated  her  patella  outwards  by  merely 
striking  her  toe  against  the  carpet,  or  in  dancing.  Boyer,  Sir  Astlqr 
Cooper,  and  others  mention  similar  examples. 

Pathological  Anatomy. — Most  frequently  the  dislocation  is  only  pa^ 
tial,  the  inner  half  of  the  patella  resting  upon  the  articular  surface  of 
the  outer  condyle;  and  in  consequence  of  the  peculiar  obliquity  of  these 
surfaces,  together  with  the  action  of  the  vasti  and  rectus  femoris,  the 
outer  margin  of  the  patella  becomes  tilted  forwards. 

If  the  dislocation  is  more  complete,  this  margin  begins  to  fell  over 
backwards,  as  in  the  accompanying  drawing;  and  in  more  extreme 
cases  the  patella  lies  flat  upon  the  outer  side  of  the  condyle,  with  its 
inner  margin  directed  forwards. 

When  the  dislocation  is  partial,  it  is  probable  that  neither  the  cap- 
sule nor  the  ligamentum  patellae  usually  suffers  much  laceration ;  bat 
in  complete  dislocations  the  capsule  at  least  must 
have  given  way  more  or  less.  Norris,  of  Philadel- 
phia, reports  a  case  of  partial  luxation  in  which  the 
complications  were  more  serious.  John  Scanlin,  art. 
32,  was  admitted  to  the  Pennsylvania  Hospital,  oq 
the  27th  of  August,  1839,  in  consequence  of  injuries 
received  a  short  time  previous  by  having  become  en- 
tangled in  machinery.  In  addition  to  several  frac- 
tures in  other  limbs,  he  was  found  to  have  a  subluxa- 
tion of  his  left  patella  outwards,  its  outer  edge  being 
much  raised,  and  resting  on  the  side  of  the  external 
condyle  of  the  femur,  while  its  inner  edge  was  de- 
pressed, and  firmly  fixed  in  the  hollow  between  the 
condyles.  The  internal  lateral  ligament  of  the  knee 
was  ruptured,  allowing  the  head  of  the  tibia  to  be 
moved  considerably  outwards.  A  depression  existed, 
also,  between  the  tubercle  of  the  tibia  and  the  lower 
end  of  the  patella,  at  the  middle  and  inner  side  of 
the  knee,  evidently  produced  by  a  rupture  of  the  liga- 
mentum patella)  in  nearly  its  whole  extent.  There 
was  almost  no  swelling,  and  the  limb  was  moderately  flexed.  By  firm 
pressure  the  patella  could  be  restored  to  position,  but  as  soon  as  the 
hand  was  removed  it  returned  to  its  original  position.  At  the  end  of 
two  months  "  a  good  degree  of  motion  existed  at  the  knee-joint,  which 
was  in  no  way  inflamed  or  painful."^ 

Symptoms, — The  limb  is  slightly  bent,  but  immovable;  the  breadth 
of  the  knee  is  considerable  increased;  the  inner  condyle  projects  un- 
naturally, and  the  patella  is  distinctly  felt  upon  the  outer  side.     If  the 
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*  Norris,  Amer.  Journ.  Med.  8ci.,  vol.  xxv,  Feb.  1840,  p.  276. 


DISLOCATIONS    OF    THE    PATELLA    OUTWARDS.         739 

dislocation  is  partial,  the  out^r  margin  of  the  patella  forms  an  irregular 
sharp  ridge  in  front  of  the  external  condyle.  If  it  is  complete,  the 
inner  margin  presents  itself  in  front  of  the  external  condyle,  and  the 
outer  margin  looks  backwards.  Usually  the  patient  suffers  great  pain 
as  long  as  the  dislocation  remains  unreduced. 

Watson,  of  New  York,  saw  a  case  of  complete  dislocation  of  the 
patella  outwards  in  a  fat  young  lady  with  lax  fibre,  and  occasioned  by 
dancing.  He  says  the  knee  was  slightly  but  firmly  flexed.  It  was 
reduced  by  a  very  slight  pressure  with  the  fingers,  and  although  some 
inflammation  with  effusion  into  the  joint  ensued,  the  use  of  the  limb 
was  completely  restored  in  a  week  or  ten  days.^ 

Proffiioaia. — Reduction  is  in  general  easily  accomplished,  but  a  re- 
luxation  is  verj'  prone  to  occur.  In  the  few  examples  reported  of  a 
permanent  luxation,  the  patients  have  eventually  recovered  the  use  of 
the  limb  in  a  great  measure.  Boyer  saw  four  cases  of  this  kind,  in 
three  of  which  it  existed  in  the  left  leg,  and  had  remained  from  infancy. 
The  patellae  were  easily  replaced,  but  unless  confined  they  soon  became 
displaced  again;  not  one  of  them  found  it  necessary  to  apply  for  surgi- 
cal aid,  as  ''  they  suffered  no  great  inconvenience  from  the  luxation, 
and  it  exempted  them  from  military  service." 

After  reduction,  very  little  or  no  inflammation  usually  follows.  Mr. 
Key  has,  however,  narrated  a  case  in  Gurfs  Hospital  RepartSy  of  death 
from  suppuration  in  the  knee-joint,  following  upon  the  reduction  of  an 
inward  subluxation.  The  dislocation  was  produced  by  a  fall  while 
carrying  a  pail,  and  was  reduced  by  very  gentle  pressure ;  but  the 
patient,  a  girl  eet.  20,  although  apparently  in  good  health,  was  believed 
to  be  somewhat  strumous.^ 

Treatmeiit. — In  order  to  relax  completely  the  quadriceps  extensor,  by 
whose  action  chiefly  the  patella  is  held  in  its  uimatural  position,  the 
body  should  be  bent  forwards,  while  at  the  same  moment  the  leg  is 
extended  upon  the  thigh  and  the  thigh  flexed  upon  the  body.  The 
surgeon  will  accomplish  these  indications  in  the  most  simple  manner 
by  placing  the  patient  in  a  chair  and  then  lifting  the  foot  upon  his  own 
shoulder,  as  he  kneels  or  sits  before  him.  Sometimes  the  patella  will 
resume  its  position  at  once  when  this  manoeuvre  is  adopted;  but  if  it 
does  not,  slight  lateral  pressure,  made  with  the  fingers,  will  generally 
be  found  sufficient  to  accomplish  the  reduction. 

A  man,  ajt.  27,  was  sitting  on  a  box,  and  in  jumping  off  tripped 
himself  with  his  right  leg,  causing  a  partial  dislocation  of  the  patella 
of  the  left  leg  outwanls.  Half  an  hour  after  the  receipt  of  the  injury 
I  found  him  sitting  with  the  knee  bent,  and  in  great  pain.  The  patella 
lay  upon  the  outer  half  of  the  articular  surface,  with  its  outer  margin  a 
little  tilted  upwards.  Lifting  the  leg  and  thigh  to  a  right  angle  with  the 
body,  and  making  very  slight  pressure  upon  the  outer  margin  of  the  pa- 
tella, it  immediately  resumed  its  place.   Very  little  inflammation  ensued. 

In  some  instances,  where  other  means  have  failed,  the  reduction 
has  been  effected  by  violent  flexion  and  extension  of  the  knee,  aided 
by  lateral  pressure. 

*  Watson,  New  York  Journ.  Med.,  vol.  i,  p.  306.  «  Op.  cit.,  vol.  i,  p.  260. 
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I  have  already  mentioned,  when  speaking  of  dislocations  into  the 
foramen  thyroideum,  the  case  of  N.  Smith,  in  whose  person  I  found  at 
the  same  moment  a  dislocation  of  the  thigh,  a  subluxation  oatwards 
of  the  tibia,  and  a  complete  outward  luxation  of  the  correspondiog 
patella.  This  was  occasioned  by  a  fall  from  a  height  upon  the  inside  of 
the  knee.  I  reduced  the  tibia  first,  and  then  easify^  replaced  the  patella 
by  lifting  the  leg  and  pushing  with  my  fingers  against  its  outer  margm. 

In  many  cases  the  patients  themselves  have  reduced  the  dislocation 
immediately,  and  the  surgeon  is  only  consulted  in  relation  to  the  after- 
treatment.  Listen  says  that  this  is  so  constantly  the  feet,  or  else  soA 
dislocations  are  really  so  rare,  that  it  has  never  happened  to  him  to 
have  an  opportunity  of  reducing  any  form  of  dislocation  of  the  patella. 

A  young  gentleman,  set.  25,  residing  in  Somerset,  N.  Y.,  called  upon 
me  in  consequence  of  having  discovered  a  floating  cartilage  in  his  knee- 
joint.  His  account  of  the  matter  was  that  on  the  Ist  of  February, 
1858,  he  was  kicked  by  a  cow  upon  the  outside  of  the  right  leg,  about 
six  inches  below  the  knee,  and  that  he  immediately  found  the  patella 
dislocated  outwards.  After  several  efforts,  he  finally  succeeded  in  re- 
ducing it  himself.  His  knee  soon  became  greatly  swollen,  so  that  for 
five  weeks  he  was  unable  to  walk,  and  he  has  been  more  or  less  lame 
to  this  time.  Six  months  afl«r  the  accident  he  discovered  a  floating 
cartilage  on  the  inside  of  the  patella,  about  one  inch  in  diameter,  whidi 
occasionally  slips  between  the  joint  surfaces,  and  suddenly  trips  him  up. 

i  2.  Dislocations  of  the  Patella  Inwards. 

Catises. — I^ess  frequent  than  dislocations  outwards,  they  are  occa- 
sioned generally  by  direct  blows  received  upon  the  outer  margin  of  the 
patella. 

The  symptoms,  pathological  anatomy,  and  treatment,  will  be  the 
same  as  in  dislocations  outwards,  except  so  far  as 
these  must  necessarily  vary  from  the  opposite  i)osi- 
tion  of  the  patella. 


Fig.  329. 


i  3.  Dislocations  of  the  Patella  upon  its  Axis. 

Si/n. — ♦»  Semi-rotation  ;"    Miller.      **  Luxation  Verticale;" 
Malgaigne. 

These  accidents,  of  which  I  have  found  recorded 
about  twenty  examples,  and  one  additional  case  has 
been  seen  by  myself,  seem  to  be  the  result  of  the 
same  causes  which  produce  lateral  luxations;  and, 
indeed,  they  may  be  regarded  as  only  exaggerated 
forms  of  incomplete  lateral  dislocations.  In  these 
latter  accidents,  as  we  have  already  noticed,  the  ex- 
ternal or  the  internal  margin  of  the  patella,  acconl- 
ing  as  the  subluxation  is  to  the  outer  or  inner  side, 
is  thrown  more  or  less  obliquely  forwards ;  a  position 
into  which  it  is  carried  partly  by  the  peculiar  form 
of  the  articulating  surfaces,  and  partly  by  the  action 
of  the  vasti  and  rectus  femoris  muscles.  If  now  these 
muscles  were  to  contract  suddenly  and  violently,  and  the  return  of  the 
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patella  to  its  normal  position  were  prevented  by  the  lodgment  of  one 
of  its  margins  in  the  intercondyloidean  fossa^  the  other  or  free  margin 
would  be  compelled  to  rise  until  it  became  perpendicular  to  the  limb, 
or  it  might  perhaps  even  become  completely  reversed  in  its  socket. 
The  signs  of  the  accident  are  such  as  to  render  an  error  in  the  diagnosis 
almost  impossible.  The  limb  is  generally  found  forcibly  extended,  oc- 
casionally it  is  in  a  position  of  moderate  flexion,  but  the  projection  of 
the  sharp  border  of  the  patella  directly  forwards  under  the  skin  is  itself 
sufficient  to  determine  the  true  nature  of  the  injury. 

Reduction  may  be  effected  by  the  same  manoeuvres  which  we  have 
recommended  in  lateral  luxations;  but  if  these  measures  do  not  suc- 
ceed, we  may  direct  the  patient  to  make  a  violent  effort  himself  to  flex 
and  extend  the  limb,  or  the  surgeon  may  force  the  limb  into  flexion 
and  extension  alternately,  or  he  may  rotate  the  tibia  upon  the  femur, 
and  then  flex.  Finally,  he  ought  to  make  use  of  lateral  pressure  also, 
upon  both  margins  of  the  upright  patella,  but  in  opposite  directions. 

In  all  cases  it  would  be  advisable  to  put  the  patient  under  the  influ- 
ence of  an  anaesthetic  before  attempting  reduction.  In  a  case  reported 
by  Dr.  H.  Hunt,  of  Beloit,  the  reduction  occurreil  spontaneously  as 
Boon  as  the  patient  was  chloroformed,  although  it  had  resisted  all  the 
efforts  previously  made.^ 

Watson,  of  New  York,  has  related  the  following  example  of  rota- 
tion of  the  patella  upon  its  inner  margin  ("  Luxation  Verticale  Ex- 
terne,"  Malg,) : 

Henry  Burton,  aged  about  thirty-five  years,  of  rather  slender  frame, 
while  riding  on  horseback  in  a  crowd,  received  a  blow  upon  his  knee 
from  a  horse  ridden  by  another  person.  When  seen  by  Dr.  Watson, 
soon  after  the  accident,  the  leg  was  perfectly  straight,  but  could  be 
flexed  to  about  an  angle  of  140°  without  causing  pain.  "The  patella 
appeared  to  be  slightly  drawn  up,  and  it  was  twisted  upon  its  axis, 
presenting  its  outer  edge,  in  a  prominent  hard  line,  in  front  of  the 
knee;  its  inner  edge  was  resting  either  in  the  groove  between  the 
condyles  of  the  femur,  upon  which  its  posterior  face  should  naturally 
play,  or  in  the  small  depression  on  the  anterior  face  of  the  femur, 
immediately  above  this  groove.  The  anterior  surface  of  the  patella 
was  turned  inwards,  its  posterior  surface  outwards,  and  it  rested  nearly 
at  right  angles  with  its  natural  |x>sition.  Its  upper  and  lower  attach- 
ments were  both  preserved,  and  could  be  distinctly  felt;  and  a  sort  of 
band  appeared  to  pass  from  its  under,  or,  as  it  now  lay,  its  outer  fece, 
inwards  to  the  deeper  portion  of  the  knee-joint.  This  band,  as  I  con- 
ceived, was  caused  either  by  the  tension  of  the  capsular  ligament,  or 
by  the  rupture  of  its  edge,  as  it  passes  from  the  outer  side  of  the 
patella.  The  position  of  the  bone  was  so  well  marked  that  no  one  at 
all  acquainted  with  the  anatomy  of  the  part  could  mistake  the  nature 
of  the  accident. 

"  With  the  leg  extended,  and  the  anterior  muscles  of  the  thigh 
forced  downwards  as  much  as  possible,  pressure  was  made  upon  the 
patella,  with  the  expectation  of  forcing  down  its  prominent  edge.    The 

1  H.  Hunt,  M.D.,  the  Medical  Record,  April  let,  1873. 
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effort  was  followed  only  by  an  increase  of  pain,  the  bone  remaioiog 
permanently  fixed.  Another  attempt  was  made  to  cant  its  posterior 
edge  inwards,  and  to  bring  its  anterior  edge  outwards,  without  press- 
ing it  against  the  condyles  of  the  femur,  by  forcing  the  head  of  a  key 
against  the  posterior,  now  the  outer,  face  of  the  patella  (using  this  as 
a  fulcrum),  and  pressing  the  prominent  edge  of  the  bone  toward  the 
outer  condyle.  This  manoeuvre  gave  him  no  pain,  but  was  as  fruitless 
in  its  result  as  the  other.  At  length  the  knee  was  forcibly  bentaod 
immediately  straightened  again;  and  then,  by  canting  the  imtelia  as 
before,  and  pushing  it  slightly  downwards  and  inwards,  it  sprung  with 
a  sudden  snap  into  its  proper  position."* 

Dr.  Joseph  P.  Gazzam,  of  Pittsburg,  Pa.,  has  met  with  a  similar 
case.  On  the  10th  of  September,  1842,  James  Porter  was  thrown  while 
wrestling,  and  immediately  found  himself  unable  to  rise.  Dr.  Gazzam 
saw  him  about  an  hour  after  the  accident,  and  found  the  patella  of  the  . 
right  leg  dislocated  on  its  axis,  and  resting  on  its  inner  edge  in  the 
groove  between  the  condyles  of  the  femur.  Dr.  G.  proceeded  to  at- 
tempt reduction,  but  failed,  after  having  made  repeated  trials  by  lift- 
ing the  limb  toward  the  body  and  by  pressure  in  opposite  directions. 
In  consultation  with  Dr.  Addison,  it  was  now  determined  to  divide 
the  ligamentum  patellse,  which  was  done  by  introducing  beneath  the 
skin  a  narrow-bladed  knife,  and  cutting  close  to  the  tubercle  of  the 
tibia.  Again  the  attempts  at  reduction  were  renewed,  but  without 
success.  The  patella  could  be  moved  on  its  edge  more  freely  than 
before  the  cutting,  but  resisted  every  effort  to  replace  it.  The  jmtient 
was  now  bled  in  the  erect  posture  and  until  the  approach  of  syncope, 
but  to  no  purpose.  On  the  following  morning  it  was  determine<l  to 
adopt,  with  some  modification,  the  mode  practiced  so  su<x;essfully  by 
Dr.  Watson.  "  The  thigh  w^as  strongly  flexed/'  says  Dr.  Gazzam,  "  on 
the  pelvis,  and  the  heel  elevated.  Then  the  leg  was  flexed  steadily 
and  forcibly  on  the  thigh,  and  suddenly  straightened.  At  the  moment 
of  straightening  the  leg,  I  pressed  very  strongly  against  tlie  lower  edge 
of  the  patella  from  without,  with  the  head  of  a  door-key  well  wrapped, 
while  Dr.  Addison  pressed  with  both  thumbs  against  the  upper  edj^e 
of  the  hone  toward  the  external  condyle.  On  the  fourth  trial  this 
manoeuvre  succeeded,  the  bone  springing  into  its  place  w^ith  a  snap." 
Recovery  was  uninterrupted,  and  two  or  three  months  after,  the  patient 
had  the  complete  use  of  his  limb.* 

The  following  case  is  reported  by  Dr.  S.  F.  Morris,  New  York : 

"  Mr.  B.,  aged  27,  of  slender  build,  while  playing  at  ball,  in  en- 
deavoring to  strike  the  ball  had  to  jump  up  and  turn  partially  round, 
when,  on  resuming  his  former  position,  he  fell,  his  leg  refusing  to  bend. 
He  appreciated  the  nature  of  his  injury,  and,  with  the  aid  of  the  men 
in  the  store,  endeavored  to  '  push  it  back.'  Failing  in  this,  surgical 
aid  was  sought,  but,  despite  three  attempts  at  reduction,  the  patella 
remained  displaced.     He  was  then  taken  to  his  home. 

"I  saw  him  about  two  hours  after  the  accident.     He  complained  of 


1  Watson,  New  York  .Tourn.  Med.,  Oct.  1839,  p.  302. 

2  Guzzam,  Amer.  Journ.  AJod.  Sci.,  vol.  xxxi,  April,  1848,  p.  863. 
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severe  pain  when  any  manipulation  was  made.  The  leg  was  jierfectly 
straight.  The  patella  was  firmly  wedged  (its  outer  edge)  in  the  inter- 
oondyloid  fossa ;  its  anterior  sur&ce  looking  outwards  and  slightly 
downwards,  its  posterior  face  looking  inwards  and  upwards.  The 
prominence  of  the  edge  of  the  patella,  thus  twisting  on  its  longitudi- 
nal axis,  left  no  doubt  as  to  the  diagnosis. 

"  No  attempt  was  made  at  reduction  by  me  until  the  patient  was 
etherized,  when,  assisted  by  Dr.  C.  M.  Bell,  of  this  city,  it  was  easily 
performed  in  the  following  manner :  The  leg  was  raisecJ  from  the  bed, 
the  thigh  flexe<l  on  the  pelvis.  Dr.  Bell  then  placed  his  thumb,  as  a 
fulcnim,  beneath  the  under  (posterior)  surface  of  the  patella,  and  pressed 
on  the  upper  (anterior)  surface;  at  the  same  time  I  slightly  flexed, 
then  suddenly  extended  and  rotated  the  leg  inwards.  The  i)atella  im- 
mediately resumed  its  natural  position."^ 

Dr.  Sternberg,  Assistant  Surgeon  U.  S.  A.,  has  also  published  a  case 
in  the  Medical  ami  Surgical  Reporter,  reduced  readily  when  the  patient 
was  under  the  influence  of  chloroform,  I  am  unable  to  find  the  date 
of  the  record,  but  I  think  it  was  in  1869. 

The  following  case  is  reported  by  G.  P.  Davis,  M.D.,  of  Hartford, 
Conn. : 

"  A  few  weeks  ago  I  was  summoned  to  a  nurse-girl,  who  was  re- 
ported to  have  *put  her  knee  out  of  joint.'  On  entering  the  room,  I 
found  the  patient  lying  on  her  face,  both  legs  extended,  and  the  left 
foot  pointing  towanis  its  fellow. 

"On  turning  the  patient  upon  her  back,  the  left  patella  was  plainly 
seen  in  a  condition  of  'vertical'  displacement,  i.  c,  turned  upon  its 
inner  edge,  so  that  its  upper  surface  looked  toward  the  opposite  knee. 
It  was  rigidly  fixed,  and  the  limb  was  entirely  helpless. 

"  I  learned  that  while  sitting  upon  the  floor,  playing  with  the  baby 
under  her  charge,  she  suddenly  reached  forward,  at  the  same  time 
twisting  her  body  partly  around,  in  order  to  seize  the  child,  who  was 
a  little  out  of  her  reach,  and  who,  she  feared,  was  alx^ut  to  fall.  She 
immediately  became  conscious  that  an  accident  had  befallen  her  knee. 

"  The  patient  was  etherized  as  she  lay  upon  the  floor.  The  whole 
limb  was  then  elevated  by  an  assistant,  so  as  to  relax  the  muscles  in 
front  of  the  thigh,  and,  by  forcibly  crowding  down  these  muscles 
toward  the  knee  with  one  hand,  manipulating  the  patella  at  the  same 
time  with  the  other,  re<luction  was  effected  with  the  utmost  cjise."* 

April  1,  1875,  through  the  courtesy  of  Dr.  A.  R.  Robinson  and  of 
Prof.  S.  B.  Ward,  of  this  city,  I  was  permitted  to  see  a  case  of  "  semi- 
rotation"  of  the  patella.  The  accident  had  happened  the  day  before, 
in  the  person  of  Susan  Newman,  ret.  31,  a  muscular  Scotch  woman, 
while  wrestling.     Dr.  Robinson  being  called,  attempted  reduction  by 

Eressurc  and  by  other  means,  but  without  success.     About  seventeen 
ours  after  the  accident  I  found  her  in  bed  with  the  left  leg  extended 
upon  the  thigh,  and  the  patella  standing  upon  its  inner  margin,  which 

»  Morris,  Now  York  Mod.  Record,  May  16,  1869. 
«  DavU,  Med.  Record,  Dec.  1,  1874. 
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rested  in  the  intercondyloid  notch.     The  patella  was  not  vertical,  bat 
leaned  over  toward  the  outside  of  the  knee. 

While  placing  her  under  the  influence  of  chloroform,  she  bent  her 
leg  to  a  right  angle,  but  the  patella  continued  to  occupy  its  abDormal 
position.  When  completely  under  its  influence,  Dr»  Ward  extended 
and  flexed  the  leg  with  no  result.  He  then  tilted  the  patella  down 
until  it  lay  flat  upon  the  outer  condyle  (this  was  the  position  it  took 
also  when,  being  partially  chloroformed,  she  flexed  the  leg) ;  and  after 
a  second  attempt,  with  moderate  pressure  against  the  outer  margin  of 
the  patella,  it  suddenly  resumed  its  position.  None  of  the  tendinous 
or  muscular  attachments  were  ruptured. 

Dr.  J.  M.  Boyd,  of  Thorntown,  Indiana,  reports  a  case  of  vertical 
dislocation ;  the  patella  resting  upon  its  internal  margiu,  in  a  negro  38 
years  old,  and  which  was  caused  by  muscular  '^  spasms."  Attempts 
were  immediately  made  by  a  surgeon  to  reduce  it,  but  without  success. 
Subsequently  Dr.  Boyd  tried  also  and  failed ;  but  at  the  end  of  two 
weeks  the  muscular  spasms  returned,  and  before  Dr.  Boyd  could  readi 
the  house  the  bone  had  resumed  its  position  spontaneously.^  Mal- 
gaigne  has  reported,  also,  a  case  in  the  Gazette  Medicale,  for  1836,  in 
which  reduction  was  accomplished  spontaneously  during  an  attempt 
made  by  the  patient  to  walk.  The  same  writer  refers  to  a  case  reduced 
under  the  influence  of  chloroform.  Mr.  Flower  (Hoh)ies*8  Surgery) 
records  a  similar  case. 

In  a  case  of  the  same  kind,  published  originally  in  RusPs  Mogamtj 
and  which  is  copied  at  length  by  Mr.  B.  Cooper  in  his  edition  of  Sir 
Astley's  great  work,  the  reduction  was  found  impossible,  notwithstand- 
ing the  surgeon  finally  had  the  temerity  to  sever  completely  the  tendon 
of  the  qiuulriccps  extensor,  and  the  ligamentum  patellae.  Extensive 
suppuration  followed,  under  which  the  poor  fellow  finally  sank  and 
died. 

3  4.  Dislocations  of  the  Patella  Upwards. 

Occasionally  the  ligamentum  patellae  has  been  found  so  much  elon- 
gated and  relaxed,  as  to  permit  the  patella  to  glide  upwards  upon  the 
front  of  the  femur.  Heister  and  Ravaton  have  each  seen  an  example 
in  which  a  displacement  from  this  cause  existed  to  the  extent  of  three 
inches.  It  is  much  more  common,  however,  to  meet  with  this  disloca- 
tion as  a  result  of  a  rupture  of  the  ligamentum  patellae,  as  the  follow- 
ing example  will  illustrate. 

On  the  18th  of  Dec,  1850,  Dennis  Mullards,  aet.  50,  was  admitted 
to  the  surgical  wards  of  the  Buffalo  Hospital  of  the  Sisters  of  Charitv. 
While  at  work  on  this  same  day,  he  had  slipped  and  fallen,  with  his 
knee  forcibly  flexed  under  his  body.  I  found  the  ligament  of  the 
patella  torn  asunder,  and  the  patella  drawn  up  two  or  three  inches 
upon  the  front  of  the  thigh.  We  applied  at  once  the  dressings  used 
by  me  for  a  broken  patella,  and  were  able  to  bring  the  bone  down 
completely  to  its  place.  Three  weeks  from  the  time  of  the  receipt  of 
the  injury  the  dressings  were  removed,  and  the  patella  was  foiuid  to  be 


»  Boyd,  Western  Journ.  Med.,  May,  1868,  p.  276,  and  June,  1868,  p.  841. 
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nearly  but  not  quite  in  its  original  place.  From  this  time  we  com- 
menced to  move  the  joint :  in  about  ten  days  more  he  left  the  hospital, 
and  I  lost  sight  of  him,  so  that  I  am  unable  to  speak  more  definitely 
of  the  result. 

In  February,  1869,  Dr.  George  H.  Smith  consulted  me  in  relation 
to  a  gentleman  who  had  ruptured  the  ligament  of  the  patella  in  both 
1^8,  a  little  more  than  a  year  before,  by  catching  his  heel  in  descend- 
ing from  a  carriage ;  the  ligaments  giving  way  in  the  powerful  muscular 
effort  which  he  made  to  prevent  himself  from  falling. 

Treated  upon  a  single  inclined  plane  in  the  same  manner  that  I 
have  recommended  for  a  fractured  patella,  at  the  end  of  five  weeks  the 
patella)  were  in  place  and  the  ligaments  reunited.  After  walking 
about  one  month  upon  crutches  he  caught  the  heel  of  his  right  foot 
again  and  again  ruptured  the  ligament  of  the  patella  in  the  same  leg. 
A  similar  plan  of  treatment  failed  to  accomplish  anything,  and  when 
he  consulted  me  the  patella  was  displaced  three  inches  upwards.  He 
could  raise  the  leg  slowly  to  a  position  of  extension  while  sitting,  and 
was  able  to  walk  four  or  five  miles  a  day. 

Gibson  has  recorded  a  similar  case,  in  which  both  patellae  were  dis- 
located upwards  by  a  rupture  of  the  ligaments,  occasioned  by  the 
exercise  of  leaping.  He  recovered  the  use  of  his  limbs  almost  com- 
pletely.* 

(For  examples  of  rupture  of  the  quadriceps  femoris,  which  some 
writers  have  incorrectly  named  Dislocations  of  the  Patella  Down- 
wards, see  VelpeaiCa  Surgcf-yy  1st  Amer.  ed.,  vol.  i,  p.  422;  New  Yo)'k 
Med.  TimeSj  April  6,  1861,  p.  226,  and  two  cases  reported  by  myself 
in  the  same  volume  of  the  Med.  Times.) 


CHAPTER    XVIII. 

DISLOCATIONS  OF  THE  UEAD  OF  THE  TIBIA  (FEMORO-TIBIAL). 

Syn  — "Tibia  upon  the  femur;''  "dislocations  of  the  leg." 

In  consequence  of  the  great  size  and  irregularity  of  the  articular 
surfaces  between  the  tibia  and  femur,  together  with  the  remarkable 
Duml)er  and  strength  of  the  ligaments  which  bind  the  two  bones 
together,  dislocations  at  this  joint  are  exc»eedingly  rare.  They  are 
km)wn  to  take  place  however,  in  four  principal  directions,  namely, 
backwards,  forwards,  inwards,  and  outwards.  A  dishwation  may  also 
occur  in  either  of  the  diagonals  between  these  points,  that  is,  antero- 
laterally  or  postero-laterally.     They  may  be  either  complete  or  inconi- 

Slete.     VeliKjau  has  found  upon  record  thirteen  examples  of  complete 
islocations  forwards  and  eight  backwards,  but  not  one  of  a  complete 
lateral  luxati<m.     Vel{)eau   thought,  also,  that   the   antero-posterior 

1  Gibson,  Surgery,  vol.  i,  p.  396,  6th  ed. 
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luxations  were  always  complete^  but  Malgaigne  has  shown  that  this 
opinion  is  erroneous. 

Simple  flexion  and  extension,  however  extreme,  are  generally  insaf- 
ficient  to  produce  either  of  these  dislocations.  They  may  be  produced 
by  a  violent  blow  upon  the  lower  end  of  the  femur  or  upon  the  upper 
end  of  the  tibia,  or  by  twisting  the  tibia  upon  the  femur,  as  when  the 
foot  is  made  fast  in  a  hole,  and  the  body  swings  around  upon  the  knee. 

i  1.  Dislocations  of  the  Head  of  the  Tibia  Backwardi. 

Symptoms. — The  head  of  the  tibia  is  felt  in  the  popliteal  space;  and, 
if  the  dislocation  is  complete,  the  pressure  upon  the  popliteal  nerve 
becomes  excessively  painful. 

A  marked  depression  exists  in  front,  immediately  below  the  patella, 
and  especially  upon  the  sides  of  the  ligamentum  patellae;  the  condyles  of 
the  femur  project  strongly  in  front ;  the  leg  may 
be  not  at  all  or  only  slightly  shortened,  or  the 
shortening  may  amount  to  one  inch  or  more, 
and  usually  it  is  in  a  position  of  extreme  exten- 
sion, or  thrown  forwards  from  the  line  of  the 
axis  of  the  femur ;  but  its  position  has  been 
found  to  vary  greatly  in  different  cases,  the 
limb  being  sometimes  very  much  flexed,  and  in 
others  very  slightly  flexed,  or  perfectly  straight 
Pathological  Anatomy. — The  posterior  liga- 
ment of  the  joint  is  torn ;  the  muscles  of  the 
ham  are  put  upon  the  stretch  ;  the  popliteal 
nerves  and  vessels  compressed  ;  and  the  head  of 
the  tibia  either  rests  partly  upon  the  posterior 
half  of  the  lower  articulating  surface  of  the 
femur,  or  it  passes  up  and  rests  only  against  its 
posterior  articulating  surface,  which  in  this 
direction  extends  an  inch  or  more  upwards.  If 
the  dislocation  is  complete,  the  crucial  liga- 
ments are  also  torn,  and  all  the  parts  about  the 
joint  suflfer  extensive  injury  from  stretching,  laceration,  or  compression. 
Frof/mms. — Malgaigne  has  seen  three  examples  of  incomplete  back- 
ward luxations  which  were  not  reduced,  and  neither  of  the  persons 
was  very  greatly  maimed  in  consequence.  One  walked  w^th  crutches 
after  thrw  or  four  days,  and  with  a  cane  after  about  five  weeks. 
Another  did  not  leave  his  bed  under  one  month,  and  it  was  nearly 
one  year  l)oforc  he  could  lay  aside  his  crutches;  but  both  of  them  were 
finally  able  to  walk  at  least  twelve  leagues  per  day.  Malgaigne  in- 
forms us,  however,  that  in  a  similar  case  seen  by  Lassus,  the  patient 
was  confinefl  to  his  bed  two  years,  although  he  finally  recovered  a  tol- 
erable use  of  his  limb. 

If  the  reduction  is  promptly  effected,  the  limb  kept  perfectly  quiet  a 
sufficient  length  of  time,  and  in  other  respects  properlv  managed,  not 
much  inflammation  need  generally  be  anticipated,  ana  the  limb  may 
suffer  in  the  end  very  little  if  any  maiming. 

Treatment. — It  will  be  proper,  at  first,  to  attempt  the  reduction  by 
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simple  manipulation,  as  this  is  often  found  to  succeed  when  the  dislo- 
cation is  recent  and  incomplete,  and  es))ecially  when  the  system  is 
greatly  depressed  by  the  shock  of  the  injury.  If  the  dislocation  is 
complete,  however,  we  can  hardly  anticipate  success  without  the  appli- 
cation of  some  extending  force. 

In  the  employment  of  manipulation  we  ought  to  be  governed  at  first 
by  the  same  rule  which  we  have  found  so  generally  applicable  in  dis- 
locations of  the  femur,  namely,  to  carry  the  limb  in  those  directions  in 
which  it  will  move  easily,  or  without  much  force.  If  this  fails,  we 
may  at  once  resort  to  forced  flexion  alternating  with  extension,  rotating 
or  rocking  the  limb  also  occasionally  from  one  side  to  the  other,  while 
at  the  same  moment  strong  pressure  is  made  upon  the  projecting  bones 
at  the  knee-joint  in  opposite  directions  or  in  the  direction  of  the  articu- 
lation. 

Finally,  it  may  be  necessary  to  resort  to  extension,  made  by  means 
of  a  lacq,  or  by  the  hands  of  strong  assistants,  above  the  ankle,  always 
at  first  in  the  direction  of  the  axis  of  the  tibia;  the  counter-extending 
band  l)eing  applied  to  the  i)erineum  if  the  leg  is  straight,  but  to  the 
lower  and  back  part  of  the  thigh  if  the  leg  is  flexed. 

A  very  ccmvenient  mode  of  making  extension,  where  we  wish  to 
apply  more  than  usual  force,  is  to  lay  the  whole  limb  over  a  firm 
double-inclined  plane,  or  fracture  splint,  securing  the  thigh  to  the 
thigh-piece  with  a  roller,  and  making  the  extension  with  the  screw 
attached  to  the  foot-board.  This  methixl,  however,  while  it  enables 
us  to  use  great  force  in  the  extension,  prevents  the  surgeon  from  em- 
ploying, at  the  same  time,  those  flexions,  extensions,  and  other  manipu- 
lations, upon  which  success  so  often  dej)ends. 

Dr.  James  Carmichael  has  reported  a  case  in  which  reduction  was 
effected  easily  by  flexion,  when  traction  had  failed.' 

Mr.  Rose  has  related,  in  the  Provincial  Medical  Joximai  of  June  11, 
1842,  a  characteristic  example  of  this  accident,  except  that  the  patella 
had  also  suffered  a  lateral  displacement,  presenting  the  usual  favorable 
termination. 

A  woman  was  standing  upon  a  low  ladder,  when  a  carriage  driven 
furiously  came  in  contact  with  it,  and  precipitated  her  to  the  ground. 
Mr.  Rose,  who  saw  her  almost  immediately,  found  the  tibia  (completely 
dislocated  at  the  knee,  the  head  being  driven  behind  the  condyles  of 
the  femur  into  the  ham,  with  the  patella  thrown  to  the  outside  of  the 
external  condyle,  and  the  leg  in  a  state  of  fixed  extension.  Imme<li- 
ately,  and  without  difficulty,  the  bones  were  restored  by  applying  one 
hand  to  the  patella,  the  other  to  the  back  of  the  up|)er  portion  of  the 
tibia,  and  simultaneously  pulling  and  pushing  those  bones  toward  their 
natural  positions.  The  patient  was  then  removed  to  a  bed,  and  by  the 
diligent  use  of  antiphlogistic  remedies  inflammation  was  kept  in  check, 
and  the  case  reached  a  favorable  termination  without  one  untoward 
symptom.  After  the  lapse  of  only  a  few  weeks,  she  had  completely 
recovered  the  use  of  the  knee-joint.- 


'  N«w  Yerk  Mod.  GnzKte,  Aug.  22,  1808;  from  the  Lancet. 
»  Ro&e,  Amor.  Journ.  Med.  Sci.,  vol.  xxxi,  p.  216. 


ceps  extensor  was  ru|)tured*     The  leg  was  bent  fi»rvvard§.     The  fXHlnt>^ 
tion  was  accomplished  very  easily  by  extension   njiulc  with   tlie  buidil 
by  four  men,  in  the  line  of  the  axis  of  the  limb.     In  nlKiut  one  uionth 
this  man  het^n  to  walk  with  erutehes*  but  he  was  not  jitrfectly  nniv 
ered  until  after  five  mouths ;  at  which  time  the  crutches  were  fiimllj 
laid  a&ide.^ 


J  2.  Dislocation*  of  the  Head  of  the  Tibia  Forwards. 

The  signs  of  this  ficoident  are  tlie  revei-se  of  thu«*e  wliirh  belfl 
di<l(M:ations  backward??.     The  palclhi,  tibia,  and  fibiilu  art*  urxnt\ 
in  front,  wliitc  tbe  condyles  of  the  feraur  may  he  felt  lielititil,  (ji-rs^In 
strongly  upon  the  nius4:*le»,  nerves,  antl  bloodvessels  winch  uiimii 
popliteal  j^pace.     In  ca^^e  the  dislocation  i§  complete,  a  shortening 

exii?t  to  the  extent  of  one  or  even  1*1 
Fm.  381.  inches*    Dr.  O'Beirne,  of  Dublin,  has  m^a 

tioncd  a  cai?e  to  ilr.  B*  Cm>j>er,  in  ^liic 
the  sliortening  wa?^  three  inches  and  a  h:iU 
and  Mr.  Mayo  has  seen  one  example  ij 
which  the  dislocated  limb  was  **  fully  fou 
inches"  shorter  tl»an  the  otlier/ 

In   consequence   f»f  the   jircs^ure 
the  popliteal  artery,  the  pnUalions  in  tb 
branches  below  are  frequently  ititt'mjf 
ami  in  one  inj^tance  this  pi-essi^ure  was 
ficient  to  pj*o<lncc  finally  a  dr}*  gangn-nr. 

Dr,  Oorde  relatcss  a  ciiMi  in  the  /J**A/*iri1 
dv  TltadfM'utttfue,  Oi>enrring  in  n  witnitt^ 
nearly  sixty  years  old.     This  woman 
returning   home  at   night  with  a   licavj 
burden,  and  in  a  state    of   intoximlit«< 
when  ?hc  stcp|>ed  into  a  diteh  a^  di^ 
np  to  the  middle  of  licr  thigh*.    The  I 
wai^  thrown  forwards  l>y  the  tall,  whtl 
feet  stuck  at  the  bottom  of  the  ditch  ;  the  whole  force  of  the  imd 
being  sustained  by  the  thighs.     The  lower  end  of  the  femur  was  1ouim| 
driven  dowuwarils  and  backwards,  and  lodged  under  the  uiui^cl 
the  call' of  the  leg;  the  limb  being  shortenctl  thrcH?  inehe.'^.      Redtli 
was  promjifly  effci'ted*  and   without  iuHicting  any  pain  of  whicl 
patient  coniplained*      In  six  week>  the  patient  was  cnreih^ 

Mr.  Toogoml  has  reporteil  alsi>,  in  the  Provhiciai  Mrdmti  ./ 
June  18th,  1842,  an  example  of  complete  dislocation  iji  iJiis  dj 
in  which  the  appearance  was  so  dreadful^  that  Mr.  Tix>g<^Hl  at  fixstj 
desjiaired  of  being  able  to  reduce   it;  but   l»y  directing   two  mm  tn 
make  counter-extensiou  while  he  miide  extension,  the  n^hirtinn 

*  Wiilaham,  Sir  A    Cnoper  on  Dii^lnc  ,  ©ic,»  2<1  lt0n<i.  •  ^i  ,  [*    1^*. 
=  B   C'oojM'p'ii  I'd   f»f  Sir  A*Uev  Cooper  on  Di«.loc  ,  etc,.  |i(i.  2ll-;fl4k 

*  Gordc^  AmcT.  .\o\\t\\.  M.*id,  ^sel.,  vol.  xvi,  j*  *2:'y,  Ma  v.  IHHX 


lucotrtplete  diftli>catloti  of  tbe  hrnd  of 
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immediately  effected.  At  the  end  of  one  month  the  patient  was  able 
to  leave  his  bed ;  and  sixteen  years  after,  Dr.  Toogood  saw  him  walk- 
ing "  with  very  little  lameness."*  Parker,  of  Liverpool,  has  reported 
another  example  in  the  London  and  Edinburgh  Monthly  Journal  for 
December,  1842,  which  was  occasioned  by  the  fall  of  a  heavy  spar 
upon  a  man's  back,  and  the  conseqnent  violent  bonding  of  the  knee 
under  his  body.  In  this  case  the  limb  was  slightly  flexed,  and  the 
patella  was  loose  and  floating.  The  reduction  was  effected  without 
much  difficulty  by  extension  and  counter-extension  made  by  two  men, 
while  the  operator,  placing  his  knee  in  the  ham  of  the  patient, attempted 
to  bring  the  leg  to  a  right  angle  with  the  thigh.^ 

B.  Cooper,  Malgaigne,  Little,*  and  others,  have  recorded  examples 
of  this  accident. 

March  9th,  1865,  Hiram  Wescott,  of  Sandy  Cove,  Nova  Scotia,  set. 
45,  was  caught  by  his  sled,  drawn  by  horses,  in  such  a  way  that  a 
beam  pressed  against  the  front  and  lower  end  of  the  femur  while  the 
heel  was  caught  and  arrested  by  a  stump.  The  foot  was  thrown  for- 
wards and  the  upper  end  of  the  tibia  completely  dislocated  in  the  same 
direction.  It  wa«  at  once  reduced  by  a  person  who  was  present,  but 
on  attempting  to  use  the  leg  in  walking  it  was  reluxated  immediately. 
Mr.  J.  H.  Harris,  medical  student,  found  the  limb  soon  after  completely 
luxated,  with  the  leg  thrown  forwards  in  the  position  of  dorsal  flexion 
about  40°.  The  tendons  of  the  hamstring  muscles  were  not  ruptured, 
but  had  slid  forwards  past  the  condyles  of  the  femur.  There  was  no 
external  wound.  Reduction  was  easily  accomplished  by  simple  exten- 
sion. Pasteboard  splints  were  then  applied.  On  the  third  day  the 
knee  was  considerably  swollen,  and  some  ecjchymosis  existed  about  the 

Sipliteal  region.  On  the  fifth  day  thc^e  symptoms  had  much  increased. 
T.  Harris  then  applied  extension  to  the  foot,  with  the  aid  of  adhesive 
plaster,  pulley  and  weights,  and  by  elevating  the  foot  of  the  bed.  The 
amount  of  extension  employed  was  0  lbs.  This  gave  immediate  relief 
to  the  pain,  and  was  continued  until  the  inflammation  subsided.  His 
recovery  was  steady,  and  in  four  months  he  walke<l  with  crutches  or  a 
cane. 

In  1864  a  similar  dislocation  was  presented  at  the  Brooklyn  City 
Hospital,  in  which  reduction  having  been  practice<l,  the  patient  died. 
The  case  is  re|)ortcHl  very  fully  by  Dr.  I^e  Roy  M.  Yale.* 

Dr.  White,  of  Buffalo,  politely  invited  me  to  see  with  him  a  lad,  ret. 
10,  whose  tibia  had  been  partially  dislocated  forwards  eight  weeks 
before,  by  a  boy's  having  hit  the  top  of  his  knee  with  his  head,  while 
they  were  at  play.  His  father,  who  is  himself  a  physician,  residing 
near  town,  reduced  the  limb  very  easily,  by  extension  made  with  his 
own  hands,  and  by  pn^ssing  upon  the  projecting  bones.  Violent  in- 
flammation ensued,  but  at  the  time  when  1  saw  him,  the  knee  was  fr(»e 
from  soreness  or  swelling,  and  the  motions  of  the  joint  were  nearly 
restored. 

Dr.  Charles  S.  Downes,  of  Mclndoe's  Falls,  Vt.,  has  sent  me  the  fol- 


*  Too^ockI,  Amer.  Journ.  Mod.  Sci.,  vol.  xxxi,  p.  465.  ^  E.  Parker,  ibid. 
»  Littlo,  Now  York  Med   Timos,  Auf;.  17,  ISr.l. 

*  YhIc,  New  York  Journ.  Med.,  vol.  ii,  p.  124,  Nov.  1865. 
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lowing  account  of  a  ciise  which  occurred  in  liis  own  pnictk^,  OHt»ln 
1861,  Mrs.  H,y  a  robur^t  young  married  woman»  aged  alKuit  20  y<*4r 
was  driving  a  young  horse  and  holding  her  infant  in  hf*r  arras»  whe 
the  horse  ran  and  she  was  thrown  out.  One  of  her  legs  Injing  emig^li 
in  the  wheel,  !=ilie  was  eiirried  over  three  or  four  timcj*  in  Us  revohirit»a 
before  .slie  beainie  disengaged,  hokling  meanwhile  U|K)n  lier  intknt  wit 
gueh  firmness  that  it  !?ui!ered  no  liarnu 

A  few  hours  hiter  Dr.  Downet?  and  Dr.  Burton  found  a  cfnoule 
dislocation  of  the  tibia  ami  fibula  fbrwainls,  and  tfie  kiwer  end  ol  i 
femur  ci>uld  be  felt  under  the  niUH^-les  of  the  calf  of  the  legr.     The  liii 
was  shortenc^d  four  inches  and  a  half.     The  patella  Uiy  lcM:*<!*eIy  in  froil 
of  the  femur,  with  iti>  lower  margin  tilted  forwards. 

The  j»atient  was  hud  U{H»n  a  Ijed,  and  a  perineal  band  made  fast 
one  of  the  ]iosts,  while  a  hieq  was  placet!  upon  the  font  and  iittae}»e<1 
a  rope  tbhled  ujmn  itself  and  forming  a  pulley  or  '*Sptinish  windla^J 
sneh  as  is  described  at  page  6*90*     In  this  way  the  rediictioii 
6  |U'e<  I  i  I  y  an  d  eiisi  ly  aet^ )  m  j )  1  i  s  bed .     Ho  f  f )  >m  en  tat  ions  we  re  s  u  b^xj  n  ctitl 
applied  for  several  days,  tlie  limb  being  kept  perfectly  at  res^.     Il 
about  three  months  sl»e  was  abk*  to  do  her  own  housework^  and  inj 
short  time  after  all  traces  of  her  aeeident  had  disappesireik 

The  fbnowing  aceonnt  of  a  ease  was  Bent  to  rae  by  my  young  frien 
Dr.  Akmzo  Pettit,  of  ElizabethiK>rt,  N.  J. : 

"Joseph  McGnire,  lalK>rer,  a»t.  26,  was  stealing  a  ride  upon  si  freig 
train  up<Hi   the  Central  Railroad  of  New  Jersey,  on   the  eveni 
June  19th,  1874.     lie  was  sitting  upon  the  platform  of  the  airj 
his  feet  upon  the  platibrm  of  the  next  ctir,  his   legs  extended, 
train  slacking  up  at  a  station,  Wfore  he  had  time  to  bcod   his  knt? 
the  cars  came  together  and  pushed  tlie  head  of  the  left  tibia  upwa 
upon  the  femur, 

"I  saw  bim  about  half  an  hour  af\er  the  aeeident,  and  found  a  com* 
plete  dislocation  of  tlie  head  of  the  tibia,  with  the  patella  forwards^ 
tlie  femur.  The  leg  was  slightly  flexe<l,  and  shortene<l  two  and 
inches.  I  succeeded  in  reducing  it  easily  witlunit  assistance,  or  thctjj 
of  anpasthetics,  liy  grasping  tlie  leg  with  the  left  liaiid,  the  right  Iwu 
in  tlie  popliteal  space,  making  mmlerate  extension  and  flexion,  m 
pressing  upon  the  condyles  of  the  femur.  There  was  ixmi  '  *  T3 
swelling  and  inflammation,  but  they  yielded  under  the  u^of  r. 
lotions.  The  leg  was  kept  extendetl  for  three  weeks,  during  whid 
time  he  suflered  no  pain  whatever.  At  the  end  of  two  weeki*  1  \n 
the  use  of  passive  motion,  cautiously,  and  ai^er  three  weeks  I  allow* 
him  to  begin  to  walk,  wearing  a  firm  elastic  knee-cap,  July  22d,  wlie 
I  last  saw  bim,  he  walked  with  a  very  slight  halt,  and  could  beud 
knee  about  25°,  and  was  still  improving." 


i  3,  BislocatiouB  of  the  Head  of  the  Tibia  Outwards. 

Occasionally,  owing  t^i  a  violent  wrench  of  the  kuoe-jfiiiii,  the  late 
ligutnents  u\hm  one  side  or  the  other  are  rtipture^l,  and  con-* 
the  joint  suifact^s  separate  somewhat  from  ca<*h  other;  or  v 
limb  is  moved,  the  head  of  the  tibia  may  slide  a  Httle  forwards  ur  lmi^4 
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wards,  or  to  either  side.  These  are  not  properly  examples  of  sublux- 
ation ;  nor  should  we  consider  as  belonging  to  this  class  the  accident 
originally  descril)ed  by  Mr.  Hey  as  an  "  internal  derangement  of  the 
knee-joint,"  but  which  also  by  some  writers  has  been  termed  a  "sub- 
luxation of  the  knee."  Of  this  latter  accident  I  will  take  occasion 
hereafter  to  speak  a  little  more  particularly. 

In  subluxation,  properly  so  calle<l,  if  the  direction  of  the  dislocation 
is  outwards,  the  outer  condyle  of  the  femur  rests  upon  the  inner  artic- 
ulating surface  of  the  tibia,  and  if  the  direction  of  the  dislocation  is 
inwards,  the  inner  condyle  of  the  femur  rests  upon  the  outer  articulat- 
ing surface  of  the  tibia. 

The  signs  which  characterize  this  accident  are  such  as  cannot  easily 
be  mistaken.  The  limb  is  not  shortened,  nor  is  there  anything  espe- 
cially diagnastic  in  its  position,  since  it  has  been  found  to  be  some- 
times flexed,  and  at  other  times  straight ;  but  the  strong  lateral  pro- 
jections made  by  the  inner  condyle  of  the  femur  on  the  one  hand,  and 
by  the  heads  of  the  tibia  and  fibula  on  the  other,  cannot  fail  to  inform 
us  as  to  the  true  nature  of  the  accident. 

The  treatment  will  not  differ  essentially  from  that  which  has  already 
been  recommended  in  dislocation  of  the  tibia  backwards  or  forwards. 
If  any  other  expedients  can  prove  useful,  they  must 
be  left  to  the  judgment  of  the  surgeon  whenever 
the  exigencies  of  the  case  shall  demand  them. 

I  have  already  mentioned  the  case  of  N.  Smith, 
who,  in  consequence  of  a  fall  from  a  window,  had 
a  dislocation  of  the  right  femur,  tibia,  and  patella. 
The  tibia  was  subluxatcd  outwards,  and  the  leg 
was  partially  flexed  upon  the  thigh,  with  the  toes 
everted.  By  moderate  extension,  made  with  my 
own  hands,  united  with  alternate  flexion  and  ex- 
tension, the  bone  was  easily  and  promptly  restored 
to  its  place.  Having  reduced  the  femur  also,  the 
limb  was  laid  over  a  gently  inclined  plane  made  of 
pillows ;  and  cloths  moistened  with  cool  water  were 
kept  constantly  applied  to  the  knee  for  many  days. 
Very  little  swelling  followed  the  accident,  and  his 
recovery  was  rapid  and  complete. 

A  man  was  received  into  the  North  London  Hos- 
pital, with  a  partial  dislocation  of  the  tibia  outwards, 
and  although  the  knee  was  much  swollen,  the  na- 
ture of  the  injury  was  easily  determined.  The 
knee  was  immovable,  and  the  toes  turned  outwards.  Mr.  Hallam,  the 
house  surgeon,  reduced  it  by  extension  and  counter-extension  made  by 
his  own  hands.* 

Mr.  Pitt  records  a  similar  case  in  a  young  lady,  produced  by  a  fall 
down  a  flight  of  stairs.  It  was  reduced  easily  by  extension  and  coun- 
ter-extension. Inflammation  fbllowe<l,  but  it  was  finally  controlled, 
and  she  regained  the  use  of  her  limbs.^ 


Subluxation  of  the  head 
of  the  tibia  outwards. 


>  Hallam,  Amcr.  Journ.  Med.  Sci.,  vol.  xix,  p.  251. 
'  Pitt,  ibid.,  vol.  xxxi,  p.  466. 
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In  one  niae  of  Buhluxation,  inentioiied  bv  Sir  Astley  Coopf*r,  nmi  in 
a  second  recortled  by  Bransby  Coojwr,  the  recovery  of  the  farirtinns  of  J 
the  joint  rlid  not  seem  to  have  been  so  rapid;  the  joint  rt-nminbg 
unstable  and  tender  for  a  long  time  after war*ls.' 

I  4.  Dislocations  of  the  Head  of  the  Tibia  Itiwardi. 

There  is  notliiug  peculiar  in  either  the  signs,  condition,  nr  trcat^enl 
of  this  accident,  as  distinguished  from  a  dislocation  outwanis,  ti>tJi*-j 
iiiand  of  us  a  special  consideration. 

Sir  Astley  Conj>er  has  nientioncd  two  ca^^ics  of  8id>luxation  inwank,  ] 
and  Mr.  B,  Cooper  has  ad<le<l  to  these  a  third.     Sir  Astlcy  ri'iniirk* 
that  in  the  first  accident,  the  only  one  indeed  which  he  hmJ  him-^l 
ever  seen,  he  was  strnck   with    three  circumstances:  first,  the  jrft^al  ] 
deformity  of  tlie  knev  from   the  projection  of  the  tibia  ;  set^md,  di<j 
ease  with  winch  the  bone  was  reduced  by  direct  extensiim  ;  and  diird^ 
by  the  little  itirtanimalion  whicli  followed.     The  se<H>nd  cas^  of  which  i 
Sir  Astley  speaks  was  commnniciited  to  him  by  a  Mr.  Rirhards.    In] 
this  case  the  fibula  was  alsi>  broken,  and  the  reduction   wa^  aci^ni-j 
plisliGil  oidy  after   extension   had    been   made  bjr] 
Flo.  333.  several  pci'sons  for  half  an  hour.    The  limb  U-oirofl] 

excessively   swollen,  and    remained!    so    for    many[ 
wixOvS.     Eighteen   nnmtlis  after   the    acv^ident  tliol 
knee  continncM^l  somewhat  stiff,  and  there  wjw  mi 
unnatural  lateral  motion  in  tlie  joint,  from  the  t»;] 
jury  whieh  the  ligjiments  had  sustaineil.     The  pa- 
tient referriil  to  by  Bninsby  Cooper  bad  mrt  with! 
the  accident  by  a  fall  upon  the  toot,  with  his  l^egj 
bent  under  him  ;  and  a  fellow- work  man   \im\  n*- 
dueed  the  bone  by  extension  and  pres>&urt*,     Mr,J 
Co<»per  thinks  that  not  only  the  internal   lateral  I 
ljg:ament  waj^  torn,  but  also  some  fibres  of  the  vji<r- 
tus  externus  and  the  crucial  ligaments.      Violent 
inflammation  ensued^  wliich  did  not  {>errait  htm  Ui\ 
leave  the  hospital   until   after   about    two  week^,*] 
Fergussou  has  seen    two   examples  uf  unre«iace(lf 
s!d>liixation  inwards,  in  both  of  winch  the  patients  1 
had  regainefl  useful  limbs.^ 

Malj^uigne  mentions  that  Boyer^  Cositalhit,  timlj 

Key  had  each  seen   one  similar  example;  and  lit' i 

also  enumerates  two  additiunal  c^ses  of  complete  luxation  attiniiWj 

w*ith  a  protrusion  of  the  bono  through  an  external  wound  ;  in  Imth  of  1 

wdiieli  the  reduction  was  easily  efiwted  and  the  {iatient!<i  retxivcrt**!.* 


of  the  Obii  iuwanl^ 


€  5.  Difllocations  of  the  Head  of  the  Tibia  Backwards  and  OntwaHi* 
In  June,  1853,  Ileiuy  J.,  of  Dansville^  N.  Y.,  mU  24^  waa  tlirowa] 


^  B   Cooper'*  «d,  of  Sir  Astley,  op.  oU.,  pp.  Ill -1 8. 

*  Ibid- 

'  FertjujJ&on^  op.  eft  ,  p*  284* 

*  Matgttigno,  op.  cU.,  torn,  ii,  p.  0oG. 
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by  an  enraged  bull,  and  his  left  leg  being  caught  under  the  knee  by 
the  horns,  was  twisted  violently.  Dr.  Prior,  of  Dansville,  and  Batton, 
of  Burns,  were  called,  and  found  the  left  knee  completely  dislocated ; 
the  tibia  being  displaced  backwards  beyond  the  condyles  of  the  femur, 
and  also  a  little  outwards.  The  foot  and  leg  were  inclined  outwards. 
With  the  assistance  of  four  men,  extension  and  counter-extension  were 
made  in  the  line  of  the  axis  of  the  limb,  and  the  reduction  was  easily 
accomplished.  Pasteboard  splints,  bandages,  etc.,  were  applied  to 
maintain  the  bones  in  place;  but  the  swelling  came  on  rapidly,  and  in 
the  evening  these  dressings  were  removed.  The  limb  was  now  laid 
over  a  double-inclined  plane  carefully  padded,  in  order  to  press  the 
upper  end  of  the  tibia  forwards,  as  it  manifested  a  constant  inclination 
to  become  displaced  backwards.  This  apparatus  was  employed  six 
weeks,  with  the  exception  of  two  or  three  days,  during  which  the 
limb  was  laid  ui>on  pillows,  but  as  the  pillows  did  not  sufficiently 
support  the  back  of  the  tibia,  the  double-inclined  plane  was  resumed. 
After  the  removal  of  the  plane,  during  seven  weeks  longer,  an  angular 
splint  was  kept  closely  applied  to  the  back  of  the  limb. 

Seven  months  after  the  accident,  on  the  23d  of  January,  1 854,  Dr. 
Kobinson,  of  Hornellsville,  brought  the  gentleman  to  me.  I  found  the 
bones  displaced  backwards  about  three-quarters  of  an  inch,  and  half 
an  inch  outwards,  or  to  the  fibular  side.  This  was  the  position  of  the 
bones  when  he  was  sitting  with  his  leg  bent  at  a  right  angle  with  the 
thigh,  but  when  he  stood  erect  and  bore  some  weight  upon  the  foot, 
the  outward  displacement  ceased,  and  the  backward  displacement  only 
remained.  It  was  very  easy,  however,  in  whatever  position  the  leg 
might  be,  to  push  the  bones  forwards  by  the  hands  until  nearly  all 
deformity  had  disappeared.  He  could  flex  the  leg  to  a  right  angle 
with  the  thigh,  and  straighten  it  completely,  but  he  could  not  lift  the 
foot  and  leg  from  the  floor  while  sitting  with  his  limb  extended  in 
fit)nt  of  him.  He  was  unable  to  bear  sufficient  weight  upon  his  foot 
to  use  it  at  all  in  progression,  on  account  of  the  inability  to  fix  and 
steady  the  limb,  but  not  on  account  of  any  pain  or  soreness  which  it 
occasioned. 

It  was  very  plain  that  the  surgeons  were  not  in  fault  for  this  unfor- 
tunate condition  ;  indeed,  they  seem  to  have  exercised  throughout  great 
ingenuity  and  skill  in  its  management. 

I  directed  the  young  man  to  Mr.  John  C.  Seiflert,  of  Buffalo,  a  very 
ingenious  instrument-maker,  who  has  since  succeeded,  I  learn,  in 
adapting  to  his  knee  a  mechanical  contrivance  which  enables  him  to 
walk  quite  well. 

Thomas  Wells,  of  Columbia,  South  Carolina,  has  described  a  similar 
accident,  the  tibia  being  dislocated  outwards  and  backwards,  which 
terminated  fatally  on  the  fourth  day  in  consequence  mainly  of  expo- 
sure, intemperance,  and  neglect  to  apply  for  surgical  aid.  The  bones 
were  never  reduced,  and  the  autopsy  disclosed  also  a  fracture  of  the 
internal  condyle  of  the  femur.^ 
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i  6.  Internal  Derangement  of  the  Knee-Joint 

Syn. — "Slipping  of  the  semilunar  flbro-cartilafjes;''  Hey.  "  Partial  disloctUon 
of  the  thigh-bone  from  the  semilunar  cartilages ;''  Sir  Astley  Cooper.  "Subluu- 
tion  of  the  semilunHr  cartilages  ;"  Malgaigne.  '*  Subluxation  *»f  the  knee;"  Erich- 
sen.  To  these  we  think  it  proper  to  a(f(I,  as  giving  rise  to  the  same  class  of  symp- 
toms, **  Floating  cartilages  in  the  knee-joint.'' 

We  have  already  expressed  our  opinion  that  this  accident  is  in  ik> 
proper  sense  a  subluxation  of  the  knee  ;  and  we  should  not,  therefore, 
think  it  worth  while  to  make  any  farther  allusion  to  it,  were  it  not 
necessary  in  order  to  enable  the  student  of  surgery  to  distinguish  be- 
tween the  phenomena  which  belong  to  it  and  those  which  belong 
strictly  to  subluxation  of  this  joint. 

Symptoms. — The  patient  is  suddenly  thrown  to  the  ground  while 
walking,  as  if  by  an  instantaneous  loss  of  power  in  the  affected  limb, 
this  loss  of  control  over  the  limb  being  accompanied  usually  with 
sharp  pain,  referred  to  the  region  of  the  knee-joint ;  or  he  trips  his  toe 
against  something  in  his  path,  and  the  toes  becoming  everted,  the  leg 
suddenly  gives  way  under  him';  in  some  cases  it  has  happened  wheD 
the  patient  was  turning  in  bed,  the  weight  of  the  bed-clothes  hanging 
upon  the  toes  so  as  to  occasion  a  strain  and  rotation  outwards  at  the 
knee-joint,  or  it  follows  upon  a  subluxation  of  the  joint,  as  in  one 
example  which  I  shall  presently  relate. 

If  the  patient  is  walking  when  the  accident  takes  place,  and  he  falls 
to  the  ground,  he  finds  himself  unable  to  move  the  limb,  or  to  stand 
upon  it;  but  by  manipulation,  the  difficulty  is,  in  most  cases,  as  easily 
overcome  as  it  occurred,  when  immediately  the  motions  of  the  joint 
become  free,  and  he  walks  off  as  if  nothing  had  happened. 

Wlien  the  accident  has  once  taken  place,  it  is  afterwards  exceedingly 
liable  to  occur  from  veiy  slight  causes,  and  eventually  the  knee-joint 
becomes  tender  and  the  capsule  fills  with  synovia,  indicating  the  exist- 
ence of  subacute  synovitis. 

A  single  example  will  illustrate  the  usual  history  of  these  cases. 

A  young  man,  from  Colesville,  N.  Y.,  ait.  23,  consulted  me,  on  the 
27th  of  Oct.  1858,  in  relation  to  the  condition  of  his  knee-joint.  He 
stated  that  on  the  13th  of  Aug.  1858,  while  standing  with  the  whole 
weight  of  his  body  resting  upon  the  left  leg,  a  mate  struck  him  on  the 
inside  of  the  lower  end  of  the  left  femur.  The  blow  was  made  with 
the  palm  of  the  hand,  but  with  sufficient  force  to  throw  him  down.  It 
was  immediately  notic^  that  the  tibia  was  partially  dislocated  inwards 
at  the  knee-joint.  The  whole  lower  part  of  the  limb  was  inclined 
outwards.  A  person  present  in  the  room  seized  upon  the  foot  and  by 
extension  eiisily  brought  it  back  to  place ;  the  bone  resuming  its  posi- 
tion with  an  audible  snap.  After  this  he  continued  to  walk  about 
until  niglit.  Two  days  afler,  the  knee  had  become  so  much  inflamed 
that  he  was  obliged  to  take  to  his  bed,  on  which  he  was  confined  three 
weeks.  Gradually  the  swelling  subsided,  and  in  about  five  weeks  after 
the  accident  he  began  to  walk  on  crutclies.  On  the  23d  of  Sept.,  he 
was  walking  in  the  store  without  crutches,  when  he  suddenly  felt  a 
sensation  of  slipping  in  the  joint,  and  he  fell  to  the  floor  as  if  he  had 
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been  tripped  up.  At  the  time  when  he  called  upon  me,  this  had  hap- 
pened many  times,  but  had  never  been  attendcil  with  pain.  The  joint 
was  filled  with  synovia,  and  tender,  yet  I  could  distinctly  feel  a  hard 
body  just  to  the  inside  of  the  ligamentnm  patellae,  and  which  moved 
freely  under  the  finger. 

Pathological  Anatomy. — The  same  class  of  symptoms,  with  only 
very  slight  modification,  belongs  probably  to  several  varieties  of  "  in- 
ternal derangement  of  the  knee-joint ;"  and  first  it  will  be  remembered 
that  the  semilunar  cartilages  upon  which  the  margins  of  the  condyles 
of  the  femur  rest,  are  attached  to  the  tibia  by  several  ligaments ;  but 
when,  from  relaxation  or  a  violent  strain,  any  one  of  these  ligaments 
becomes  elongated  or  gives  way,  the  portion  of  cartilage  which  it  re- 
strains is  permitted  to  become  partially  displaced,  and  by  interposing 
its  thick  margin  between  the  deeper  articulating  surfaces  the  bones  are 
separated  and  the  muscles  lose  their  control  over  the  joint;  second^ 
these  ligaments  may  not  only  yield,  but  a  fragment  of  one  of  the  car- 
tilages may  become  actually  broken  off  from  the  main  portion ;  thin], 
the  femur  may  perhaps  escape  behind  some  portion  of  an  interarticular 
cartilage,  and  thus,  instead  of  the  cartilage  placing  itself  between  the 
joint  surfaces,  the  femur  itself  may  have  thrust  it  into  this  position ; 
fcnirth,  a  cartilage  or  some  portion  of  a  cartilage  may  become  hyper- 
trophied,  and  thus  give  rise  to  the  symptoms  described ;  fifth,  in  other 
cases  still,  a  bony,  cartilaginous,  fibrinous,  or  calcareous  growth  or 
concretion  forming  within  the  joint,  and,  if  originally  attached,  l>ecom- 
ing  separated  from  the  capsule,  may  move  about  more  or  less  freely, 
and  give  rise  to  the  same  class  of  symptoms  which  we  have  described. 

This  last  variety  has  generally  been  described  under  the  name  of 
"  floating  cartilages ;"  but  since  these  bodies  are  not  always  cartilagi- 
nous, and  especially  since  they  do  not  always  by  any  means  move  so 
freely  as  to  be  properly  designated  as  "floating,"  the  term  is  less 
appropriate  than  that  originally  given  by  Hey,  and  which  we  have 
chosen  to  adopt. 

IVeaiment. — For  the  purpose  of  obtaining  immediate  relief,  it  is 
generally  suflicient  to  flex  the  leg  completely  and  then  suddenly  extend 
it,  or  to  combine  this  motion  with  a  slight  twisting  or  rocking  of  the 
knee-joint.  Sometimes  this  experiment  has  to  be  repeated  several 
tiroes  before  it  is  completely  successful,  and  in  a  few  instances  it  has 
failed  altogether.  I  think  I  must  have  met  with  ten  or  twelve  ex- 
amples in  the  course  of  my  practice,  and  in  no  instance  has  the  sudden 
flexion  and  extension  of  the  limb  failed  to  overcome  the  difficulty. 

As  to  the  question  of  subsequent  treatment,  especially  as  to  whether 
it  is  proper  to  attempt  their  extirpation  when  they  are  found  to  be 
loose,  or  to  make  any  other  surgical  interference,  I  prefer  to  leave  its 
consideration  to  those  general  treatises  upon  surgery  where  it  more 
properly  belongs. 
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CHAPTER    XIX 

DISLOCATIONS  OF  THE  LUWEK  END  OF  THE  TIBIA  ^TIBIOTI 

TARSAL). 

%>».—**  Dblot'iilion*  of  the  ankle-joint  j*'  Cheliu*  nnd  otiiers. 

The  tibia  may  l>e  dislocated  at  its  lower  end  in  four  dir«?t*tU»il 
namely^  invn\t*ds,  outwards,  fVirwai'ds,  aud  baekwartlg.  Mo^t  u(  tin 
dislm-ations  ttorupliwitc  thea)R^!vcs  with  tract U!*€S  of  the  fibula  nr  I 
the  tibia,  or  with  fractures  of  Iwith  bones. 

Du|>uytren,  Malf^nijino,  attd  a  few  other  surgeons  have  reported  * 
ampler  also  of  dis^hiaitioiis  forwards  and  inwardi^. 

Ikiyer,  with  a  majority  of  the  French  writers^  and  f^?veral  Er»gl^ 
and  German  i^nrgeons,  speak  of  these  disloctitioris  as  belonging  t*)  \ 
imt ;   n>nse([Uently  the  outward  disl(H?ation  uf  Boyer  is   tlie   tn^^nl 
dishK^ation  of  Sir  Astley  Cooper,  Mal^aigne,  niyself,  antl  other?, ' 
juvier  to  regard  the  tibia  jus  the  bone  dishw^atwh 


i  1.  Blslocations  of  the  Lower  End  of  the  Tibia  Inwards. 

outwnrds;"  Boyer  jind  others. 

OnfMf'ji, — This  dishxiition  is  ocea-sionc<l  generally  by  a  fall  fronil 
heigfit,  upon  the  bottom  of  the  foot,  the  fo<»t  reeeiviii^  at  the  ^iH 
moment  a  sut!ieient  iuelination  outwards  to  deterndne  the  main  foU 
of  the  inipnise  toward  the  inner  mie  i*f  the  ankle-  It  may  b«»  pH 
dueed  alwi  by  a  blow  received  directly  uptm  the  outsidi^  of  thr 
just  above  the  ankle,  or  by  a  violent  twist  or  wrench  of  the  foot  od 
wards. 

Pathohf/ieaf  Aunfomy. — I  liave  already,  in  the  chaj^ter  on  fractui 
of  the  fibula,  j^tated  my  opinion  that  a  large  majority  of  tho8<*  aecidei 
whicJi  have  been  called  inward  and  outwiiixl  dislocjitions  of  the  tilii 
were  merely  examples  of  lateral  rotation  of  the  a'^tnigalus  within 
half  gi  ugly  moid  and  half  orl)icular  t^m-ket  formed  by  the  lower 
trcmities  of  the  tibia  and  fibnia;  and  that  true  di.sloeation^s^  either 
tial  or  complete,  are  at  this  joint  and  iu  these  directions  very  ran^ 
ciirrcnccs.  We  shall  e<nitinne,  however,  in  accortlance  with  the  gcncn 
practice  of  writers,  to  call  them  all  dbtociitions,  whether  th»»  ;i8trapdi 
simply  rotateji  on  its  axis,  or  is  displaced  laterally  and  hcirixontatf 
from  the  tibia. 

In  the  most  common  form  of  the  accident^  then,  when  the  foot 
violently  twisted  outwards,  the  astragalus  becomes  tilted  upon  its*  out 
and  upj>cr  margin  in   sneh  a  way  ns  that  thi^  margin  slidt^s  inws 
and  places  itsself  underneath  the  middle  portion  of  the  lower  articuiatiji 
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surface  of  the  tibia;  its  upper  and  inner  margin  descends  toward  the  ex- 
tremity of  the  malleolus  inter- 

nus,  and  the  outer  face  of  the  fio.  334. 

astragalus  presents  obliquely 
upwards  and  outwards,  instead 
of  directly  outwards  as  it  would 
do  in  its  natural  {)08ition.  This 
cannot  occur  vvitliout  a  rupture 
of  the  internal  tibio-tarsal  liga- 
ments, or  a  fracture  of  the  mal- 
leolus in  tern  us,  or  both ;  indeed, 
a  fracture  of  the  internal  mal- 
leolus is  a  very  common  cir- 
cumstance in  connection  with 
this  form  of  dislocation.   Much 

more  frequently,  however,  the  Dislocation  of  the  lower  end  of  the  tibia  inwards. 

fibula  itself  gives  way  at  a  point 

within  from  two  to  five  inches  of  its  lower  extremity ;  or  sometimes  the 
fracture  in  the  fibula  (X'curs  through  that  portion  which  forms  the  mal- 
leolus externus.  For  more  particular  information  as  to  the  causes  and 
relative  frequency  of  these  fractures,  I  refer  the  reader  to  the  chapter 
on  fractures  of  the  fibula. 

Rarely  it  happens  that,  instead  of  this  lateral  rotation  of  the  astrag- 
alus, there  occurs  a  true  latci-al  displacement  of  the  tibia  inwards  upon 
the  astragalus,  and  the  outer  portion  of  the  lower  articulating  surface 
of  the  tibia  comes  to  rest  upon  the  inner  portion  of  the  upper  articu- 
lating surface  of  the  astragalus;  or  it  may  slide  completely  oif  in  the 
same  direction  ;  a  result  which  is  usually  attended  with  a  laceration  of 
the  muscles  and  integuments,  converting  the  accident  into  a  compound 
dislocation.  In  some  cases  this  extreme  displacement  occurs  without 
such  lacerations. 

In  this  form  of  the  accident,  the  true  lateral  luxation,  the  fibula 
may  remain  unbroken  and  undisturbed,  the  tibia  merely  having  be- 
come displaced  inwards ;  or  the  fibula  may  give  way  also  above  the 
articulation,  while  the  malleolus  internus,  and  the  internal  lateral 
ligaments,  are  equally  liable  to  rupture  as  in  the  other  form  of  the 
accident. 

Sometimes,  in  addition  to  these  complications,  the  lower  end  of  the 
tibia  is  found  to  l)e  broken  obliquely  upwards  and  outwanls  from  the 
articulating  surface,  leaving  that  fragment  attached  to  the  fibula  which 
corresponds  to  the  inferior  peroneo- tibial  articulation. 

Symptoms, — The  foot  is  more  or  less  violently  abducted,  the  sole  of 
the  foot  presenting  downwards  and  outwards  instead  of  directly  down- 
wards; the  malleolus  internus  projects  strongly  at  the  inner  side  of 
the  joint ;  and  at  the  outer  side  there  is  a  corresj)onding  depression, 
generally  most  marked  a  little  above  the  articulation  near  the  jx)int 
of  fracture  in  the  fibula.  The  j)ain  is  very  great,  and  the  foot  is  im- 
movably fixed  so  far  as  the  volition  of  the  patient  can  determine 
motion,  but  the  surgeon  can  generally  move  it  pretty  freely,  yet  not 
without  causing  a  great  increase  of  the  pain.     When  the  dislocation 
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is  complete,  and  the  fibulii  al^o  h  broken,  the  limb  becomes  «Ug 
shortetiecK 

Treafnmtt — When  the  aooiflent  is  of  the  nature  of  a  simple      *  *    t^^ 
of  the  astragalus  upon  it^  axis,  the  nxluctioD  is  i>ften  ae< 

Flo.  335. 


rHalocAilon  of  lb<»  totrcr  end  vi  tbv  MbU  InirmrdK 


with  the  greatest  ease  by  f^eizing  upon  the  foot  and  forcibly  nildiirtifl 
it.     Not  unfrequeutly  the  patient  himself,  or  f*ome  tithcr  pen-ion  wl 
IS  present,  luts  et^bi'tecl  the  re^luction  Iw^tore  the  surgeon  is  c-allfnl* 
other  eiisei^,  and  esyK^'ially  when   it  i>4irtukf^  of  the  nature  of  n  tr 
disloruition,  nineh  diifii-uUy  is  sonielinie.s  ex^MTieiiciHl  in  the  nnhji'ti^n 
The  siirgeou  ought  tlien  to  flex  the  leg  upon  tlie  thi^h,  in  ortler 
relax  the  ga.strocnemii  mu.seles,  and  holding  the  ibot  niidwav  bt»twe 
flexion  and  extension,  he  should  pull  steadily  u|X)n  it   with  hw  01 
bands,  while  an  assistant  makes  eounter-exteuFiion  and  8up|>ort^ 
limb  with  his  hands,  grasping  the  thigh  above  the  knee.     At  the  ^a 
moment  lateral  pressure  shnidd  be  made  upon  the  projerting 
the  direction  of  the  articulation.     It  is  of  some  use,  also   to  o«x 
ally  flex  and  extendi  the  limb  moderately,  and  to  give  to  the  fuoll 
gentle  nx*kiug  motion.     If  more  force  is  needetl,  it  may  h^  apj>Ii^ 
by  phu'ing  the  bmb  over  a  firm  double-incline<l  fraeturt^-spUnt,  nH 
making  the  extension  by  the  aifl  of  a  screw  attaehe<l  to  tin?  f«H.»t-lH«ifi 
as  we  have  suggested  in  certain  citses  of  disl(Krati<»n  at  tlie  knw*. 
we  may  employ  4 lie  pulleys  after  the  manner  reprt^enitHl  in  the  nott»n 
panying  drawing,  Fig.  336. 

Charles  iSauer,  aged  about  30  years,  while  carrying  a  weight  uf 
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his  shoulders,  on  the  6th  of  May,  1854,  slipped  upon  the  sidewalk, 
and  fell,  dislocating  the  left  tibia  inwards,  and  fracturing  the  fibula 
four  inches  from  its  lower  end.  I  was  in  attendance  soon  after  the 
accident  occurred,  and  found  the  tibia  projecting  inwards,  with  the 
Other  symptoms  usually  accompanying  a  simple  rotation  of  the  astrag- 
alus upon  its  axis.  Seizing  the  foot  with  my  hands,  and  flexing  the 
leg,  while  an  assistant  held  up  the  thigh  and  made  counter-extension, 


Fio.  336. 


HZ 


I  had  scarcely  begun  to  pull  upon  the  foot  before  the  reduction  was 
effected.  Dupuytren's  splint  was  at  once  applied,  and  the  subsequent 
inflammation  was  so  trivial  as  scarcely  to  deserve  notice.  In  six  w^ks 
the  limb  was  sound,  and  free  from  all  anchylosis. 

In  my  report  on  dislocations,  made  to  the  New  York  State  Medical 
Society  for  the  year  1855,  I  have  mentioned  twelve  similar  examples, 
in  addition  to  some  examples  of  compound  dislocations,  all  of  which 
were  easily  reduced,  but  the  results  were  not  always  so  favorable. 

If,  as  rarely  happens,  the  tibia  is  broken  obliquely  into  the  joint, 
the  complete  reduction  of  the  dislocated  tibia  may  be  found  impos- 
sible, owing  to  the  obstacle  presented  by  the  displaced  fragment. 

The  following  I  am  disposed  to  regard  as  examples  of  dislocation 
accompanied  with  fracture  of  the  tibia  within  the  articulation : 

Brockway,  of  Cortland,  N.  Y.,  aged  about  twenty-seven  years,  con- 
sulted me,  at  my  ofBcc,  a  few  years  since,  in  relation  to  the  condition  of 
his  foot.  I  found  the  tibia  dislocated  inwards,  and  projecting  more 
than  an  inch  beyond  the  astragalus;  the  sole  was  turned  outwards, 
compelling  him  to  walk  upon  the  inside  of  his  foot ;  the  fibula  was 
bent  inwards  against  the  tibia,  at  ft  point  about  fo!ir  inches  above  the 
ankle,  which  seemed  to  have  been  the  seat  of  fracture  of  this  bone. 
He  stated  to  me,  that  immediately  after  the  receipt  of  the  injury, 
which  was  occasioned  by  a  fall  from  a  height  upon  the  bottom  of  his 
foot,  he  had  consulted  a  surgeon.  Dr.  A.  B.  Shipman,  of  Cortland,  and 
that  although  Dr.  Shipman  made  repeated  and  violent  efforts  to  effect 
the  reduction,  he  had  been  unable  to  do  so.  Indeed,  the  bone  had 
never  been  removed  from  the  position  in  which  it  was  at  first  placed. 
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J.  Borland,  of  Erie  Co.,  N.  Y.,  let  31,  f'rll  under  a  rolling  lc>g, ; 
dLslociited  bis  left  tibia  in  wards,  breaking  off  the  internal  nialli^ili 
and  fiiirturing  the  tibula  (bur  iiirhes  from  its  lower  end.      Dr.  Sw< 
kind,  an  old   ajid  experiettecHl   praetitioner,  was   imtuiMliately  ealli 
who,  with  another  j^urgeon,  failed,  after  i^peated  effbrtei,  to  ix*iliie^  i 
dislocation.     I  saw  the  patient,  in  consultation  with  these  gentlec 
twenty-four  hours  after  the  accident.     The  foot  and  ankle  were  s*>n 
what  swollen  and  discolored.     The  Irtwcr  end  of  the  tibia  pn:»je 
so  far  inwards  as  to  threaten  a  rupture  of  the  skin  ;   the   foot 
strongly  everted.     We  first  flexed  the  leg  ujxm  the  thigh,  and  ml 
extension  with  our  hands,  in  the    manner   I   have  alni*ady  dire* 
This  we  c<jntinued  several  minutes;  iimilly  moving  the  limb  in  varid 
direetious,  aud  adding  forcible  pressure  upon  the  inside  of  the  fn 
jecting  tibia.     We  then  placed  the  leg  over  a  double-iuelincil  pla 
and,  securing  it  tlnnly  in  place,  we  attacheil  a  screw  to  the  font  thnnj 
a  sandal  and  gaiter,  and  while  the  leg  was  w^ell  tlexal  nptnj  the  thii 
we  renewed  the  extension  and  lateral  pressure.     This  was^  iHtntimJ 
with  the  a})[>Iication  of  more  or  le^s  jiower,  during  half  uu  lumr,  mi% 
\v\n\e  changing  the  position  of  the  limb  occasionally  bv  varving 
angle  of  the  splint.     Our  efforts  were  prolonged  in  all  more  tlwiM 
hour,  when,  as  wt  had  made  no  impression  upon  the    bone,  and 
patient  had  repeatedly  intjdfjred   iis  to  delist,  the  attempt 
over.     The  end  of  tlie  tilua  seemed  to  rest  partly  upon  tlie  ; 
and  the  extension  w:is  ]*lainly  all  that  was  demanfJed,  but  the  obefc 
was  beyond  doubt  within  the  articulation,  or  rather  between   the  til 
an<l  Hbula. 

Four  \veck8  after  the  accident,  Mr.  Borland  walked  on  crut»'J 
an<l  during  a  year  he  was  ciympellefl  to  usi-  a  cane,  Iml  since  that  tin 
a  |H'riod  of  twelve  years,  he  hiis  walke<l  without  any  artificini  supp 
For  a  year  or  two  he  telt  a  yielding  in  his  ankle,  ^  the  weight  of  I 
body  settled  upon  his  limb;  but  this  gradually  ceaaed,  untl  for  sul 
yeai^  past  he  has  walked  without  any  halt,  and  seems  to  gie|>  as  fir 
as  before  the  accident.     The   foot  still   inclines  uutwanln;    the  tJ 
projeet^s  inwards  one  inch,  anil  tlie  broken  ends  of  the  fibiilu  tauij 
felt  resting  against  the  tibia,  wliere  they  are  reunite^!. 

Not  long  since,  I  had  occjision  to  amj>ntute  a  limb  for  a  eomi>»q 
dishrcation  inwards,  at  the  ankle  joint,  and  the  possibility  of  ihi**  fid 
ture  svas  I'ontirmed  by  the  dissection,  Aliont  one-tfiinl  of  the  ou 
porti^ju  of  the  articular  surftice  was  liroken  off  oblicjuely ,  and  tlie  (n 
ujcHt  WAS  lying  so  displaced  that  a  re^luctton  would  have  bi.'cn  reiide 
impossililc. 

L)r.  Townsend,  of  Boston,  has  reported  a  ease  of  com|)outid  di^ 
cation,  in  which  also  amputation  beaime  necessary;  iiiul,  with  otj 
injuries,  the  disseetion  showed  a  fragment  from  the  outiir  mtirgiit] 
the  tibia,  one  inch  and  a  half  long,  and  one  inch  thick  at  its  wivll 
part,  with  a  very  sharp  point*  displaced,  and  lying  almost  trafisv< 
over  the  astragal  us.* 

For  a  more  full  account  of  the  prognosis  and  the  gcueml   in 

*  Tuwii£cnd|  3Iu3a.  Hu-|>.  K«*j>urtsT   ti^^tou  MwJ.  und  Surg.  Jotim.,  voL  XI 
p.  277. 
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ment  of  these  cases  subsequent  to  the  reduction,  I  beg  again  to  refer 
the  reader  to  the  chapter  on  fractures  of  the  fibula ;  and  for  my  views 
in  relation  to  the  treatment  of  compound  dislocations  of  the  ankle- 

^'oint,  I  will  refer  also  to  the  chapter  on  compound  dislocations  of  the 
ong  bones. 

2  2.  DislocatioDS  of  the  Lower  End  of  the  Tibia  Outwards. 

Syn — <' Outward  tibio-tarsnl  luxation;"  Malgaigne.  **  Dislocations  of  the  foot 
inwards,"  of  others. 

The  causes  are  the  same  or  similar  to  those  which  are  known  gen- 
erally to  produce  dislocations  inwards;  only  that  the  force  of  the  con- 
cussion or  the  direction  of  the  rotation  must  have  been  reversed. 

The  external  lateral  ligaments,  peroneo-tarsal,  are  either  ruptured, 
or  the  lower  jK)rtion  of  the  fibula  gives  way,  or  l)oth  of  these  circum- 
stances may  have  happened;  while  the  internal  malleolus  may  also 
yield  to  the  shock  and  to  the  weight  of  the  body  now  resting  upon  it. 
The  nature  of  the  accident  may  vary  also  in  respect  to  the  relative 
position  of  the  articular  surfaces;  the  astragalus  may  simply  rotate  on 
Its  inner  and  upper  margin,  or 

the   tibia,  with   the   fibula,  of  F'«- 3^7. 

course,  may  actually  slide  out- 
wards until  the  lower  end  of 
the  tibia  more  or  less  completely 
abandons  the  upj)er  surface  of 
the  astragalus. 

The  modes  of  reduction,  and 
the  general  i)rinciples  of  treat- 
ment subsofjuently,  will  not  dif- 
fer from  those  which  we  have 
mentioned  as  suitable  for  dis- 
locations in  the  opposite  direc- 
tion. The  examples  which  have 
fallen  under  my  observation  are 
not  numerous,  but  the  reduction 
has  always  l>een  easily  eflected. 
Thus,  a  man,  rot.  21,  fell  from 
a  scaffolding,  alighting  upon  his 
feet.  He  says  that  his  left  foot 
struck  the  ground  obliquely  and 
upon  its  outer  margin.  I  found 
the  fibula  projecting  very  strong- 
ly outwards,  evidently  carrying 
with  it  the  tibia ;  the  malleolus 
internus  was  broken  off,  and  the 
foot  forcibly  turne<l  inwards. 
Without  either  flexing  the  leg 
upon  the  thigh  or  calling  to  my 
aid  any  degree  of  counter-ex- 
tension except  what  was  made 
by  the  weight  of  the  body,  I  grasped  the  foot  and  drew  upon  it  gently, 

49 
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whik'  at  the  .^^ame  iiionicot  I  rotateil  the  foot  outwards.     Immediate 
tlie  bones  resuiDwl  their  places. 

In  June  of  1846,  Heun^  Wilson,  ^t.  38,  eongulted  mt?  in  relatiotij 
his  foot,  which   he  said  had   been  disl(K*ated  fonr  weekp  betbrt*. 
had  fallen  ii]H)n  tlie  outside  of  his  foot  and  turned  it  suddenly  inwar 
so  that  when   lie  looked  at  it  he  found  the  sole  presenting  tow^ard 
opjyoc^ite  side.     Seizing  upon  it  with  both  hands,  he  pressefl  it  forcH 
outwards,  and   the  re<luetion   immediately  tmik   place   with   a  su 
Yary  little  soreness  followed,  nor  was  he  confined  to  his  hous<»  a  §in 
day.     He  had  eontinued  to  walk  about  with  only  a  .s)i«rbt  halt  iu 
gait,  nor  woulil  he  have  thouglit  it  neees^aiT  to  eonsult  me  at  all 
eept  that  the  tendi'rness  had  not  yet  disappeared.      He  wa.s  not  uv 
that  the  fibula  had  bix^'u  broken  also,  until  I  ealled  his  attenttoti  to  I 
faet.     The  fmeture  had  taken  place  two  inches  above  the  ankle; 
altliough  it  wa.s  already  united,  the  depression  cKfasioned  by  its  ItavJ 
iallen  in  somewhat  toward  the  tibia  was  very  plainly  felt  ami 
nixed. 


{  3.  Dislocations  of  the  Lower  End  of  the  Tibia  Forwards, 

St/ii. — '•  Forward  libio-tftr*»l  luxHtion*;"  MnlgRfgnc,     '*  Dislociitions  of  tbs  1 
bMckward;*/*  of  others, 

Cannes. — This  dislocation  may  be  produced  by  a  violent  ert€ 

of  the  foot  ujxm  the  leg;  as,  for  example,  when,  the  foot   tM.»injj 
gaged  under  a  piece  of  timber,  the  ImkIv  (alls  backwai"ds  to  the  grouij 
or  when,  the  leg  remaining  fixed,  a  heavy  weight  des<*ends  upon 
foot,  the  foot  resting  up(*n   an  inelincHl  plane;  by  a  blow  ujkih 
front  of  the  foot;  or  it  may  be  eansetl  by  a  fall  upon   the  bi»ttr»iii| 
baek  of  the  tibia,  or  pos^il)ly  even  by  the  toes  being  brought  viohnil 
in  eonta<'t  with  sonie  firm  body.     No  doubt  it  may  be  oaus(.sl  al><i 
any  of  that  class  of  aeeirlenls  wliieh  are  known  to  prfKitUMt*  tnietitf 
of  the  fibula  with  fracture  of  the  malleolus  in  torn  us,  or  fi*aetui*i*  of  | 
fibula  with  nipturc  of  the  iutcrnal  lateral  ligament;  for  example,  I 
a  fall  upon  the  bottom  of  the  fimt,  or  upon  the  inside  of  the 
fidlowed  immtMliately  by  an  outwanl  twi?^t  of  tlic  foot.      In  iIh\^'  ii 
tlie  luxatiorj  of  the  foot  backwards,  or,  as  it  is  generally  found  lu  I 
the  semi-luxation,  may  be  consecutive  u}>on  the  accident,  and  the 
only  of  the  contraction  uf  the  giistnHnjemii,     It  may^  therefore, 
immediately  after  tlie  fracture  has  taken  place,  or  not  until  alter  I 
lapse  of  several  days. 

Pafhohymd  Amdomth — Tlie  displat^'nient  may   Ik*  very 
that  the  end  of  the  tibia  is  only  a  little  a<lvanetnl  upfin  the  u~ 
or  it   may  be  such  that  the  tibia  n*sts  one-half  upon  the  naviculi 
and  one-half  \i\m\\  the  astragidus,  or  it  may  even  desert  the  astntp 
entirely.     The  filmla  may  at  the  same  time  be  broken  at  any  poi| 
but  it  is  genenilly  broken  tw*o  or  three  inches  abcvvc  it^  lower  extr 
ity.     The  malleolus  iuterntis  is  nlso  sometimes  broken,  but  more  of 
the  internal  lateral  ligament  is  torn.     8till    more   nircly  a   fractn 
occurs  through   the  posterior  margin  of  the  articular  siirfaee 
tibia. 
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Symptoms, — The  length  of  the  foot  in  front  of  the  tibia  is  dimin- 
ished,  while  the  projection  of  the  heel  is  correspondingly  increased ; 
the  toes  are  turned  downwards  and  the  heel  drawn  upwards,  and  fixed 
in  this  position ;  the  end  of  the  tibia  may  generally  be  distinctly  felt 
in  front  of  the  astragalus ;  the  extensor  tendons  of  the  toes  are  sharply 
defined,  while  the  tendo  Achillis  is  curved  forwards,  and  tense. 

At  the  regular  meeting  of  the  New  York  Pathological  Society,  No- 
vember 22,  1865, 1  presented  a  specimen  obtained  from  the  dissecting- 
room  of  the  Bellevue  Hospital  College.  The  history  of  the  case  was 
unknown. 

Before  dissection,  the  foot  was  observed  to  be  turned  outwards,  and 
shortened  in  front  of  the  tibia,  while  there  was  a  corresponding  length- 
ening of  the  heel.  The  specimen,  after  dissection,  disclosed  a  fracture 
of  the  internal  malleolus  half  an  inch  above  its  lower  end,  and  a  frac- 
ture of  the  fibula  a  little  above  its  lower  end.  The  tibia  was  displaced 
forwards  about  three-quarters  of  an  inch,  so  that  only  the  posterior 
half  of  its  lower  end  rested  upon  the  articular  surface  of  the  astrag- 
alus, and  at  the  point  of  contact  with  the  astragalus  a  new  socket  was 
formed  in  the  tibia,  concave  upwards,  half  an  inch  deep,  and  present- 
ing an  appearance  as  if  the  posterior  lip  of  the  lower  end  of  the  tibia 
had  been  broken  off  and  had  become  displaced  upwards.  It  was  sup- 
ported by  a  broad  buttress  of  bone.     It  is  not  certain,  however,  but 

Fin.  338.  Fio.  339. 


Partial  dislocation  of  the  tibia  forwards.  Partial  dislocation  of  the  tibia  forwards,  with  frac- 

with  fractures  of  malleolus  iuternus,  and  ture  of  the  malleolus  intemus,  and  fibula. 

fibula.    Skeleton. 

that  this  api)earance  was  occasioned  solely  by  the  long-continued  pres- 
sure of  the  tibia  upon  the  astragalus  at  this  point.  The  fragments  of 
the  malleolus  iuternus,  and  the  lower  fragment  of  the  fibula,  remainecl 
attached  to  their  upper  fragments  and  to  the  two  sides  of  the  astraga- 
lus in  their  normal  i)ositions,  consequently  each  fragment  was  inclined 
downwards  and  backwards  at  an  angle  of  45°.  The  lower  fragment 
of  the  fibula  was  driven  upwards,  also,  but  both  of  the  fractures  were 
firmly  united.  This  si)ecimen  is  now  in  the  museum  of  the  Bellevue 
Hospital  College. 
.  At  the  same  meeting  of  the  Pathological  Society  I  reported  the  case 
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of  Mary  Cotilau,  ret.  38^  adniitttid  to  Belkvue  Hospital,  Noveml 
liitli,  18G5,  having  been  thrown  three  days  before  from  a  street  i 
She  coil  hi  give  no  aeeouiit  ot'tlie  manner  in  wliich  she  fell.  I  saw  1 
NovemlMT  16th.  Tlio  linib  was  tlien  rniirh  swollen,  and  I  diagnfH 
t*ated  a  i'ractnre  of  the  hvwer  ctid  of  the  iil)nl!L  (It  had  been  i?ii[>jMK 
to  l>e  a  mere  sprain  n\)  to  thi.s  time.)  The  lirnb  wa;>  direi-tetl  to  \*c\ 
with  t^>l  water,  and  to  rest  upon  a  pillow*  FrorTi  tJiis  time  I  hjoj 
at  it  oecai^ionally,  to  see  whether  the  swelling  had  snifirinntly  f^ubei^ 
to  warrant  the  application  of  a  B|>lint.  Novend)er  20th  it  wai^  exji 
incd  again  carefnlly  by  the  house  surgeon,  Dr.  Farrall,  hut  no  displa 
ment  wivi  notietHL  November  23d  I  found  the  l<»wer  end  of  tfie  ti 
displaced  forwards,  and  ascertained,  also,  that  the  internal  mallf^il 
was  broken  at  its  base.  The  dorsum  of  the  toot,  measuring  from 
front  of  the  tibia  to  the  end  of  the  great  toe,  woa  shortened  hsilfj 
inch.     The  heel  was  lengthened. 

There  can  be  no  doubt  but  in  tliiB  case  the  dislocation  occurred  ; 
sequent  to  the  fracture,  and  that  it  was  caused  by  the  contractioa] 
the  gastrocnemii,     I  reduced  the  disl<jcation  a  day  or  two  later, 
maintained  it  in  position  by  the  method  which  1  shall  presently  ^ 
scribe. 

Dr.  Voss  rej>orted  to  the  Society  a  similar  case  which   had 
under  his  notice,  and   Dr.  Buck  remarked  that  he  abo  had  met 
sueh  examples,^ 

Dr.  Prince^  of  Illinois,  has  reported  a  c*ase  of  this  chunicter.  whi 
reni2iining  displaced,  ki.1  to  a  jjrosecution  for  damages.  A  latlv,  i 
40,  met  with  an  accident,  August  31, 1863,  which  resulted  in  u  fmctl 
of  tlie  fibula  near  its  lower  end,  and  a  partial  dislocation  of  the  til 
iVu'wards  to  the  t'Xtent*r>f  one  inch.  The  toes  were  not  poititt^^l  ihi% 
wards,  luit  tlie  foot  liad  its  natural  angle  with  the  leg.  Xearlv  fh^ 
mouths  after  the  aecident,  I>r.  IViucc,  assisted  by  two  other  surge^il 
broke  up  the  adhesions,  and  redueetl  the  bones  to  their  natnnd  ji^ 
tions.- 

TrmimmiL — The  reduction  is  to  be  attempted  l)y  flexing   the 
upon   ihc  tldgh,  and   making  extension   from   the   foot^  while,  al 
same  UHuneut,  [)rcssure  is  matle  upon  the  front  of  the  tibia  and  agail 
the  heel.     WIhmi  the  Ixuie  begins  to  slide  into  pkn*e,  the  foot  sho 
be  ftu-cibly  flexed  upon  the  leg.     A  slight  hiteml  motion  or  r•^^'o;.>l 
either  direction  may  assist  in  restoring  the  boiit^  to  pla^T. 

In  general,  the  disloci\tion  has  Ixn-n  easily  reduced,  but  in  n  rnaj" 
(^f  the  examples  recorded  great  difficulty  has  been  ex{>erienird  in  m.ij 
tainiiig  the  reduction;  and  in  a  few  cases  it  ha*  been  found  ]n](K«si| 
to  do  so, 

In  order  tf>  maintain  the  reihiction,  the  leg,  flexed  ujKtn  the  thii 
sliould  [>e  hiifl  on  its  back  in  a  box  ;  and  the  foot  supporlt*d  finj 
agauist  a  foot- piece  placed  at  a  right  angle  with  the  bi>\.  In 
position,  tfie  Aveight  of  the  leg  will  tend  somewhat  to  overcn^me 


I  New  York  Journ.  Mi-d.,  April,  ]S(WI,  p,  40. 

*  CincmiiHli  Juurn.  Med.,  April,  18rt7,  p.  202.     S«»o  al'^o  Todd's   rvL'Tf>fii^it» 
Armt.  iind  Pliys  j  AdntJis  on  Ankle-joint,  p.  160  ct  ftcq. 
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action  of  the  muscles,  which  are  disjwsed  to  displace  the  foot  backwards. 
Grenerally  it  will  be  found  necessary  to  make  additional  pressure  directly 
upon  the  front  of  the  leg  above  the  ankle;  which,  in  order  that  it  may 
not  prove  mischievous,  must  be  effected  with  some  soft  material,  and 
must  be  applied  over  a  broad  surface.  Perhaps  nothing  will  better 
answer  these  indications  than  to  pa<*s  a  cotton  band,  six  or  eight  inches 
in  width,  through  slits  or  mortises  in  the  sides  of  the  l)ox ;  these  slits 
being  of  a  width  equal  to  the  width  of  the  band,  and  placed  at  a  point 
sufficiently  below  the  level  of  the  spine  of  the  tibia,  so  that  when  the 
band  is  made  fast  underneath  the  box,  it  shall  press  the  leg  firmly 
backwards.  To  prevent  the  heel  from  suffering  in  consequence  of  this 
pressure,  it  also  should  be  supported,  or  suspended  by  another  band 

Kssing  underneath  the  heel  and  fastened  above  to  the  top  of  the  foot- 
ard.  The  plaster-of-Paris  dressing,  also,  answers  the  purjK)se  ex- 
ceedingly well  in  these  cases. 

Dupuytren  relates  the  following  example  of  this  accident : 

Pierre  Froment,  set.  33,  was  carrying  a  heavy  weight  upon  his  back 
and  had  his  right  foot  in  advance,  when  by  accident  he  came  suddenly 
in  contact  with  a  beam  placed  across  his  path.  Under  the  fear  of 
lieing  precipitated  forwards,  he  made  a  sudden  effort  to  throw  his  body 
backwards,  by  which  he  lost  his  balance,  and  fell  with  the  jK)int  of  the 
left  foot  inclined  inwards  and  forwards,  and  his  whole  weight  was 
thrown  first  on  the  outer  side,  and  then  on  the  front  of  the  ankle-joint. 

On  examination,  the  leg  seemed  to  be  planted  upon  the  middle  of 
the  foot;  the  toes  were  directed  downwards  and  the  heel  drawn  up. 
On  the  instep  there  was  a  large  bony  prominence,  over  which  the  ex- 
tensor tendons  of  the  toes  were  stretched  like  tense  cords.  Behind  the 
joint  was  a  deep  hollow,  at  the  bottom  of  which  the  tendo-Achillis 
could  be  felt  forming  a  tense,  resisting,  semicircular  cord,  with  its  con- 
cavity directed  backwards.  The  fibula  was  also  broken  ;  the  lower  end 
of  the  lower  fragment  remaining  attached  to  the  foot,  while  the  upper 
end  of  the  same  fragment  was  carried  forwards  by  the  displacement 
of  the  tibia,  so  that  it  lay  nearly  horizontally,  with  its  broken  ex- 
tremity directed  forwards. 

Dupuytren  directed  one  assistant  to  fix  the  leg,  and  a  second  to 
make  extension  from  the  foot,  while  Dupuytren  himself,  standing  on 
the  outer  side  of  the  limb,  forced  the  heel  forwards  and  the  tibia  back- 
wanls.  The  first  attempt  succee<led  partially,  and  the  second  completed 
the  reduction.  The  limb  was  then  placed  in  the  apparatus  employed 
by  this  surgeon  for  a  fractured  fibula,  which  we  have  before  described, 
and  laid  on  its  outer  side  in  a  semiflexed  position.  The  patient  re- 
covered rapidly,  and  in  little  more  than  a  month  he  was  able  to  walk.^ 

But  such  fortunate  results  have  not  usually  been  observed ;  indeed, 
Dupuytren  encniuntered  much  more  serious  difficulties  in  two  other 
cases  which  came  under  his  own  notice,  one  of  which  he  has  himself 
recorde<l.  This  was  in  the  person  of  a  woman  a?t.  48,  who  was  brought 
to  the  HAtel  Dieu  in  1815,  the  accident  having  just  happened  from  a 
slip  in  going  down  stairs.     The  fibula  was  broken,  and  also  a  frag- 

*  Dupuytren,  Injuries  and  Dis.  of  Bones,  London  ed.,  p.  278. 
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meiit  was  broken  from  the  tibia.      The  house  diirgeon  redueed 
bouea,  and  j>laced  the  limb  in  the  ordinary  a|»paratiii»  for  broken  le 
but  on  the  fu  I  hi  wing  day  Diipnytren  found   them   reluxatetl,  and 
the  limb  on  his  own  splint,  but  the  pressure  nH|ui>ite  to  keep  the  i 
in   plaee  soon   induced  slonu:hin»r,  uh'eration,  and  aVi5ce>8e$i,  and 
four  month?^*  treatment,  during  which  time  the  tibia  \nu\  ^H?en  rep 
etlly  displaced,  she  left  the  hospital,  able  to  use  her  limb,  but  wit 
certain  amount  of  incurable  deformity.- 

Mal^ijaigne  mentions  the  third  example  as  having  been  aeeii  br 
self  in  Dujinytren's  service  in  1832^  in  which  aiMi  the  afj 
tain  the  reducticm  by  a  tourniouet  requital  in  gangivne  ; 
death  of  the  patient.^     Earle  last  a  patient  atter  amputation  made 
the  eighth  day.     Tlie  tibia  ojuld  not  lie  kept  in  place,  aud  the  am| 
tation  became  necessary  on  account  of  the  final  protnisiun  of  the  T 
thnaigh  the  integuments,  which  had  sloughed/^ 


{  1  Bislocations  of  the  Lawer  End  of  the  Tibia  Baokw&xda. 

Syn. — *' Bnekwfird  tibio-tarsal  luxHtiona;"    Mulgnigne.      ^*  Di«locttttcijif  of) 
fc»<.»t  forwiirde,"  of  ot  ho  re. 

More  rare  than  the  dislocations  forwartis,  Malgaigne  has,  never 
les??,  succeeded  in  eollei'ting  five  examples. 

They  appci\r  to  have  been  pnKlueetl,  generally,  by  a  caose  ilie 
verte  of  that  \vhich  we  have  seen  to  prorluoe  in  certain  csmsB  tlw  [ 
ceiling  disIocatiojL     Thus,  while  the  dislocation  forwartls  is  prtjdij 


FlO.  'MO, 


Ft«.  311. 


nislocatlotis  of  th«  lower  end  of  the  Ubia  backwirds. 


sometimes  when  the  foot  is  in  violent  extension,  this  dislocation 
occurred,  in  at  least  two  or  three  cases,  when  the  foot  was  fordlj 
flexed  upon  tlie  leg, 

>  Op.  cU  t  p.  276.  <  Malgaigne,  op.  ciL.  ik  1044. 

'  Mnlgatgne,  op.  dt.,  p,  1044. 
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The  symptoms  are  strongly  marked  and  characteristic.  The  length 
of  the  foot  from  the  tibia  to  the  ends  of  the  toes  is  increased  one  inch 
or  more,  the  heel  being  correspondingly  shortened,  or  rather  wholly 
obliterated  ;  a  portion  of  the  articulating  surface  of  the  astragalus  may 
be  distinctly  felt  in  front  of  the  tibia ;  the  posterior  surface  of  the  tibia 
touches  the  tendo-Achillis;  the  leg  is  shortened,  and  the  malleoli  ap- 
proach the  sole  of  the  foot. 

In  most  cases  one  or  both  of  the  malleoli  have  been  broken ;  and 
R.  W.  Smith,  who  has  reported  one  of  the  examples  alluded  to,  be- 
lieves that  the  dislocation  is  never  complete. 

Reduction  should  be  attempted  by  a  method  similar  to  that  which 
has  been  recommended  in  all  the  other  dislocations  of  the  ankle ;  only 
with  such  modifications  as  the  peculiarities  of  the  case  must  necessarily 
suggest. 


CHAPTER  XX. 

DISLOCATIONS  OP  THE  UPPER  END  OF  THE  FIBULA. 

Syn. — <*  Luxations  of  the  superior  peroneo-tibial  articulation;"  Malguigne. 

Surgeons  have  frequently  described  a  condition  of  the  peroneo- 
tibial articulation  in  which  the  ligamenls  have  become  relaxea,  giving 
a  preternatural  mobility  to  the  head  of  the  bone.  It  is  also  not  unfre- 
quently  displaced  upwards,  in  consequence  of  an  oblioue  fracture  of 
tne  tibia.  I  have  myself  seen  several  examples  of  both  tncse  accidents; 
but  simple  traumatic  dislocations,  which  can  only  occur  forwards  or 
backwards,  are  very  rare. 

2  1,  Dislocations  of  the  Upper  End  of  the  Fibnla  Porwards. 

Malgaigne  has  collected  three  examples  of  this  luxation,  uncompli- 
cated with  any  other  accident,  and  not,  apparently,  due  to  any  abnor- 
mal condition  of  the  ligaments,  two  of  which,  at  least,  seemed  to  have 
been  produced  by  the  violent  action  of  the  muscles  which  are  attached 
to  the  anterior  face  of  the  fibula.  The  third  example,  reported  by 
Thompson  in  the  London  Lancet,^  permits  a  doubt  as  to  whether  the 
displacement  was  occasioned  by  muscular  action,  or  by  a  direct  blow 
upon  the  ]v\vt. 

The  signs  which  characterize  the  anterior  luxation  are  the  absence 
of  the  head  of  the  fibula  in  its  natural  position,  and  its  presence  in 
front,  near  the  ligamentum  patellse;  the  altered  direction  of  the  biceps 
flexor  cruris  muscle ;  and,  in  one  case,  considerable  deformity  in  the 
8ha|)e  and  position  of  the  leg  has  been  observed. 

Thompson  and  Jobard  were  unable  to  accomplish  the  reduction 
while  the  1^  was  extended  ujion  the  thigh,  but  succeeded  readily  after 

1  Up.  cit ,  1850,  vol.  i,  p.  885. 
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haviDg  flexe<l  the  leg.  On  the  other  hand,  Savoiiruin  succeeded  witi 
the  leg  extPTideil,  but  witli  the  fiiot  flexed  upon  the  leg.  Mal^ni^" 
to  whom  I  am  indebted  for  these  obi^ervations,  thinks  that  flrxionl 
the  leg,  eonjbined  wltli  flexion  of  the  foot,  would  render  the  re^lu^ttd 
more  easv. 

In  whatever  positinu   the  limb   is  placet],   the  sitrgentj  mu^t 
chiefly  upon  forcible  pressure  made  with  the  fingens  against  the  fn 
and  nppcF  portion  of  the  di^plaeetl  bone, 

J.  E.  Ibiwley,  of  Itluioa,  N.  Y.,  late  Professor  of  Surgery  in 
Geneva  Mtnlieal  Collet!:e,  lias  furuishod  me  with  a  brief  aeeoiint  o|| 
case  which  eame  under  his  iiwn  tjbservation* 

On  the  20th  of  March,   18o4,  Rimbak,   wliilc  vaulting   ui>on 
parallel  bars  in  a  gymnasium,  nniritentioually  nmde  a  complete  <^on 
sault,  and  fell  with  his  right  foot  upon  the  edge  of  a  plank.    Dr.  Ilawlfl 
^vho  was  immediately  called,  found  his  riglit  leg  semi -flexed  an<l 
rnovai)ly  HxchL     TIic  bead  of  the  Jibiila  wm  plainly  fell  in  front  of  J 
natural  position,  near  the  ligamentum  patelke.    The  patient  wafi  j 
fering  the  most  intense  pain.     Extension  and  conntrr-extension 
made,  and  while  the  doctor  was  pressing  with  both   of  his;  tlniml 
u|M>u  tlie  bead  of  the  fibula,  it  went  into  its  place  with  an  uu<lri 
snap,     The  relief  was  instantaneous.     Complete  res^t  w*as  nWTVtHi 
a  few  days,  while  cooling  lotions  were  wnstantly  applied,  and  witt 
a  week  he  was  able  to  attend  to  his  usual  duties. 


r 


!  2.  BisIocatioBB  of  the  Upper  End  of  the  Fibula  Backwards. 

Sanson  has  recorded  one  exanijjle,  in  which  the  piLs.s«ge  of  the  wbd 
of  a  earriajire  across  the  upper  part  of  the  leg,  precisely  on  a  level  wi 
the  peroneo-tibial  articulation,  ruptured  the  ligaments  whidw  bind 
fibula  to  the  tibia,  and  caused  a  displacement,  wdiieh,  however,  mh* 
to  have  been  spontaneously  overcome*  Neverthelee^s,  there  r<*nuud 
a  preternatural  mobility,  permitting  the  fibula  to  be  pubbetl  lu^J 
backwards  or  forwards  upon  the  tibia. 

1  have  fimud  otdy  two  other  causes  of  backward  dislocation,  onej 
w^hich  is  related  by  Dubrenil.     A  man,  set.  G2»  in  oixler  to  save  hlif 
self  from  tailing,  sprang  sudtlcnly,  with  his  right  leg  in  a  pcji^ition  j 
extreme  alKhu'tion,  an<l  at  the  same  moment  he  experience  a  sevii 
pain  iu  the  region  of  the  pcronco-til>ial  articulation.     The  head  of 
fibula  was  fi>und  to  be  thrown  backwards,  and  tbrmefl   under  the  ^fc 
a  marked   [>roniiiunu'e ;  the  foot  was  drawn  outwards,  and   the  wha 
outside  of  the  limb  bcc^ime  cold  and  rmmb.     Dabreuil  flexed  the  l^ 
moderately,  and  pressing  the  bead  of  the  fil>ula  from  l>ehinil  forwar 
tlie  red  net  ton   was  easily  etfcctc^l.     On    the  following  day,  the  I  in 
having  been  straightened,  tlic  dishxiition  was  found  to  be  repn»duc 
It  was  again  replaced,  and  the  knee  covered  with  a  leather  wip,  s^*<nir 
motlemtely  tight.     After  twelve  days  of  eQm|>lete  rest,  the   kn<^*  n 
moved  gently,  and  on  the  seventeenth  tlay  the  patient  walketl  wi 
the  helj>  of  a  cane.     For  some  time  the  leg  had  a  tendency  to  ineiii 
outwards;  but  in  about  three  niontlis  the  cure  was  perfectly  e^tabti^lHif 


1  Mftlgatgnei  op,  uit.,  tom.  11,  p.  386. 
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It  is  probable  that  in  this  case  the  dislocation  resulted  from  the  vio- 
lent action  of  the  biceps  flexor  cruris.  Such,  at  least,  is  the  opinion 
of  both  Dubreuil  and  Malgaigne,  and  I  see  no  reason  to  question  the 
correctness  of  their  theory. 

The  other  example  has  been  reported  by  Dr.  Jos.  G.  Richardson, 
resident  physician  to  the  Pennsylvania  Hospital.  John  Dixon,  set.  9, 
fell  five  feet  and  struck  upon  the  outside  of  the  left  knee.  When  ad- 
mitted to  the  hospital,  the  leg  was  partially  flexed  and  the  toes  a  little 
everted,  and  he  was  unable  to  flex  or  to  extend  the  limb  completely. 
The  head  of  the  fibula  was  seen  three-quarters  of  an  inch  behind  its 
natural  position,  and  the  biceps  was  felt  distinctly  attached.  There 
was  no  other  lesion.  The  reduction  was  easily  accomplished  by  press- 
ing with  the  fingers  upon  the  inner  and  back  part  of  the  fibula, 
thrusting  it  outwards  and  forwards.  A  compress  and  bandage  were 
ai>plied,  and  the  limb  placed  at  rest.  The  reduction  continued  com- 
plete, and  after  a  few  days  he  was  permitted  to  use  the  limb.* 


CHAPTER    XXI. 

DISLOCATIONS  OF  THE  INFERIOR  PERONEO-TIBIAL 
ARTICULATION. 

N^XATON  relates  the  only  example  of  a  simple  luxation  of  this  ar- 
ticulation of  which  we  have  any  information.  The  patient  w^ho  was 
the  subject  of  this  accident  presented  himself  at  the  hospital  under  the 
care  of  M.  Gerdy  on  the  thirty-ninth  day  after  the  accident,  which  had 
been  occasioned  by  the  passage  of  the  wheel  of  a  carriage  obliquely 
across  the  leg  in  such  a  manner  as  to  push  the  malleolus  externus 
directly  backwards.  The  lower  end  of  the  fibula  was  in  almost  direct 
contact  with  the  outer  margin  of  the  tendo-Achillis;  the  outer  face  of 
the  astragalus,  abandoned  by  the  fibula,  could  be  distinctly  felt  in 
nearly  its  whole  extent;  the  foot  preserved  its  natural  position ;  and  he 
could  walk  pretty  well,  only  that  he  was  obliged  to  step  with  some  care. 
M.  Gerdy  believed  that  the  bone  was  too  firmly  fixed  in  its  new  posi- 
tion to  be  moved,  and  therefore  made  no  attempt  at  reduction. 


CHAPTEE    XXII. 

TARSAL  LUXATIONS. 

i  1.  Dislocations  of  the  Astragalus. 

Malgaigne,  who  speaks  also  of  luxations  "sub-astragaloid,"  has 
thought  proper  to  call  the  dislocations  which  we  now  propose  to  con- 

1  Richardson,  Araer.  Journ.  Med.  Sci.,  April,  1863. 
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sider,  "duuble  dislocations  of  the  astnigaluj*."  In  the  variety 
named,  the  astragalus  retains  its  eonne<!tion8  with  the  tibia,  but  sej 
rates  from  the  scaphoid  hone,  while  its  relation*^  to  the  calcaneum  i 
rkniy  slightly  disturbed.  This  we  prefer  to  regard  tin  one  of  the  I 
varieties  of  tar^^al  luxatit>ns»  and  shall  appropriate  to  it  no  sf 
pellation,  except  to  de^iginite  it  as  astragalo-^cnphoid  or  a>tni|^ 
caneo-fieapHoid,  accKjrding  as  more  or  less  of  the  several  tirtteulttti^ 
are  distil rluHL 

In  the  second  named  variety,  called  by  Mal^igne  a  *^  <hmble'*  lui 
tion,  and  which  constitutes  the  suljjtn^t  of  this  chapter,  the  astrap* 
abandons  all  the  articular  surfaces  aj^ainst  whicli  it  is  naturally  appli^ 
and  tlu'tists  itM^lf  out  from   l)ct\viM^*n  the  tibia,  fibula,  cah^iineum, : 
senplioidus;  so  that  it  rnay  be  said  to  liave  suftere^l  a  triple  or  quadru| 
rather  than  a  **  double"  dislocation,  as  is  implied  by  the  nomeiiclati 
adopted  by  ^lalgaigne.     This  we  choose  to  regard  as  the  only  true  i* 
locatitin  of  the  astragalus,  and  as  sucli  we  propase  to  dcHigiiate  it  by  l 
sini|*le  term  '*  dislocation  of  the  astragalus/* 

The  astragalus  may  l>e  disl< Heated  forwards,  outw*ards,  inwardsjl 
wards;  or  it  may  Ijc  dislocattnl  »ibli4|uely  in  either  of  the  diagonals  1 
tween  these  lines ;  it  may  l>e  simply  rotate<l  upon  its  lateral  axis,  witKq 
much,  if  any,  lateral  displacx:!nient;  and,  final ly*  it  hai^  beeti  ijceua^u 

ally  drivon    Ijetwei'u 
Fig.  m?,  tibia   and    tibuhi,   teari^ 

away     the      interinHiii 
ligaments,  ami    getK*i 
fracturing    one    or 
bones  of  the  le^. 

(bxises^  —  The     i 
which    have    been    tn* 
chicHy    operative    in 
pHMhietion  of  thift  di:«kK 
tion   are   verj'   much 
same  as  tboe«e  which 
duce.  under  other  cireul 
s  ta  I  ic<^ ,    a    d  i s  I  orxiX  1  *  m 
the  lower  end  of  tlic  till 
Thus,  a  fall  from  a  height  upon  the  bottom  of  the  foot,  ac<H>n)punil 
with  a  violent  abtl action,  adduction,  flexion,  or  exteujsion,  iimy  de 
mine  a  dislocation  of  the  astragalus  inwards,  outwards,  back  wards,  j 
forwards.     Souietimt^  it  is  accomplished  by  a  mere  wreut-hing 
twisting  of  the  foot  in  machinery,  or  in  the  wheel  of  a  carriuge,  or  I 
being  caught  Iietwct^n  two  irregular  bmlies.     It  may  Ik-   prmluced 
by  a  direct  blow. 

Stfinptotm, — The  great  pi-ominenw?  occasioneil  by  the  di5ji)acx*m€L 
of  the  bone  in  either  of  these  several  directions,  a(x?om|ianicd  gt^neralj 
with  more  or  less  lateral  deviation  of  the  foot,  is  alone  sntlicient  to  i 
dicate  the  true  nature  of  the  accident.  In  some  eases,  also,  the  fiMJ 
forcibly  flexed  or  exteudeil;  the  leg  is  shortened  In  eortseipUTice  of  11 
tibia  having  tallen  down  upon  the  ealeaneum;  the  suim *rincn till »cnt  fill 
and  tendons  are  rendei*ed  tense;  blood  is  effused,  ana  swelling  sp 


ITislocAtion  of  ostrAgnku  outwftrcU.    Anutrimfcal  r^'1flitif»ns. 
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occurs.  Id  the  backward  dislocation,  the  position  of  the  foot  is  not 
much  changed^  but  the  tibia  being  slightly  carried  forwards,  the  length 
of  the  dorsal  aspect  of  the  foot  is  proportionably  diminished. 

Such  are  the  symptoms  which  plainly  enough  indicate  the  disloca- 
tion in  the  most  simple  cases ;  but  in  a  majority  of  the  examples  which 
have  been  seen,  the  integuments  have  been  more  or  less  extensively 
torn,  exposing  to  the  eye  at  once  the  naked  bone,  and  thus  removing 
all  chance  of  error  in  the  diagnosis. 

Norris  mentions  a  case,  seen  by  Hammersley,  in  which  the  astrag- 
alus was  thrown  completely  out,  and  was  subsequently  found  in  the 


Fio.  343. 


Fig.  344. 


Simple  dislocation  of  the  astragalus  outwards.  Compound  dislocation  of  the  astragalus  inwards. 

earth  where  the  patient  had  received  his  injury.  Inflammation,  gan- 
grene, and  tetanus  supervened,  and  the  patient  died  on  the  seventh 
day.^ 

Programs, — It  will  be  readily  understood  that  nothing  short  of  very 
great  violence  could  disturb  and  completely  break  up  the  connections 
of  a  bone  so  compactly  and  firmly  seated  as  is  the  astragalus,  and  that, 
aside  of  any  unusual  complications,  under  the  most  favorable  circum- 
stances, intense  inflammation  must  naturally  be  anticipated;  and,  with 
few  exceptions,  this  has  actually  taken  place.  Even  when  reduction 
has  been  promptly  and  easily  effected,  inflammation,  gangrene,  and 
death  have  sometimes  speedily  ensued.  But  more  often  the  reduction 
has  been  found  to  be  exceedingly  difficult  or  im[>ossible,  and  complete 
removal  of  the  bone  or  amputation  has  been  immediately  demanded. 

In  a  limited  number  of  cases,  on  the  other  hand,  the  bone  has  been 


1  Norris,  Amer.  Journ.  Med.  Sci.,  1887,  p.  888. 
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easily  retluced,  antl  reooverv  has  taken  plat-o^  with  a  tulerahly  nmt 
11  nib;  or  reset'tion  has  Ix'eti  pi^etictnl  wilh  an  etjually  favomble  result; 
ill  still  other  (nisvf,  the  bone  has  beeji  lett  protrudiirjj;,  anrl  the  pati^  ~ 
has  finally  ret-overed  f^  far  a^  to  Ix^  able  to  walk  agaiu,  but  ifi  mi 
a  eri])plefl  tNHKlition  as  to  render  the  achievement  a  very  iloubtt 
triumph  of  con.servative  surgery. 

NorriB,  of  Philadelphia,  relates  the  following  case,  illustrating 
imminent  danger  to  whieh  even  the  life  of  the  patient  may  he  exf 
in  those  exam]>Ie.«  which  are  apfmrently  the  mo>?t  simple. 

AVillian^  Summerill,  a>t.  30,  was  admitted  to  the  Pennsylvnnia  Hfl 
pital  on  the  26tli  of  September,  1831.     An  hour  previous,  while 
soending  a  ladder,  he  slipped  and  fell  in  such  a  manner  as  to  ihr 
the  entire  weight  of  his  body  upon   the  outer  |mrt  of  his  left  fm 
The  foot  was  turned  inwards,  and  nt^arly  immovable;  a  ^slight  depr 
siou  existed   jnime<hately  below  the  lower  entl  of  the  tibia,  and  the 
waK  a   hart!  rounded   projcetion  on  the  outer  [lart  of  the  t«K>t,  a  lit 
below  and  in  front  of  the  extremity  of  the  Hbuhi ;  the  ^kin  over  i 
projeetion  wbh  not  Ijroken  or  excoriated,  but  I'edden*-'  :  f^'^-re  wa^ 
fraeture  of  cither  bone  of  the  leg. 

The  symptoms  rendered  it  plain  that  the  sii^tmgaiiis  wa^  dislocate 
forwards  anrl  outwards,  l*r,  Harton,  under  wluise  care  the  fiatie 
wa^  received,  proceeded  soon  after  to  make  attenqHs  at  re^hictio 
The  muscles  of  the  h?g  were  relaxed  as  much  as  |>ossible,  and  cxtc 
sion  made  from  the  foot  by  seizing  the  heel  and  front  i>art  of  the  fo| 
while  an  assistant  made  counter-extension  at  the  knee.  The  Ihjuc 
also  pushed  inwards  toward  the  joint  by  the  surgeon.  These*  effoi 
were  eontinuLHl  ihr  n  considerable  time,  liut  liad  no  efleot  in  ehtuigill 
the  position  <if  tlie  bone. 

8ix  hours  afterwards,  Drs.  Harris  and  Hewson  being  in  consnltalio 
the  attempt  was  agjiin  made  to  aceumpUsh  the  reduction,  but  witlai 
success  ;  and  the  surgeons  immediately  proceeded  to  excise  the  bone«| 

An  incision  was  made  |iamllcl  with  the  tendons,  eomraeuein 
distance  aI)ove  tiie  jirojcction,  and  extending  down  fiir  enouL  Cf 

pose  fairly  tlic  astrat^alas  and  its  torn  ligaments.     The  bone  \\it»  the! 
seize^l  with  the  forceps  and  easily  removt^d  after  the  division  of  a  f4 
ligamentous  fibres  that  eont in uetl  t(>  connect  it  with  the  adjoining  par 
Very  little  Ijleeding  owMirrcd,  only  two  small  arteries  requtritig  tl 
ligature. 

After  removal,  it  was  dij^covennl  that  about  one*half  of  the  surfjU 
which  plays  in  tlie  lower  end  of  the  tibia  had  been  fracturiHl,  and  tin 
it  remained  firmly  nttaclicd  to  the  extremity  of  that  bone.  No  at t<*nij 
was  made  to  remove  tins  fragment;  but,  tlie  j^^int  lieing  <3irefull 
Sponged  out,  the  sides  of  the  wound  were  biYiught  togt^ther  and  ek 
by  sutures,  adhesive  stmps,  and  a  roller;  after  which  the  foot,  pla 
in  its  natural  pnsition,  was  laid  in  a  Ihu^tuix^-box. 

On  the  fifth  day  a  slough  bcu-im  toflirm  upon  the  outside  of  the  (mi 
which  was  followed  l>y  suppu ration  at  other  points^ and  on  the  tbirteenll 
day  an  opening  was  made  to  evacuate  the  pus  near  the  malleokm  i| 
tenius.  At  the  end  of  alxnit  eight  weeks  the  fragment  of  the  astragali! 
which  had  been  sufiereil  to  remain  was  found  to  be  4jarious,  and  it 
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removed  ;  the  heel  also  had  ulcerated  from  pressure,  and  several  other 
bones  of  the  tarsus  were  discovered  to  be  carious.  Fifteen  months 
later,  this  poor  fellow  was  still  in  the  hospital,  suffering  from  hectic, 
with  extensive  disease  in  the  bones  of  the  tarsus  and  ankle-joint. 
Finally  amputation  of  the  leg  was  practiced  by  Dr.  Barton,  a  few  days 
after  which  he  died.* 

Norris  mentions  also  two  examples  of  simple  dislocation  of  the  as- 
tragalus at  the  Pennsylvania  Hospital  which  came  under  the  observa- 
tion of  Dr.  Barton,  in  both  of  which  the  bone  was  left  unreduced.  In 
one  case  inflammation  and  sloughing  soon  efifected  a  complete  exposure 
of  the  protruding  bone,  but  after  a  time  the  skin  cicatrized.  At  the 
end  of  five  months  the  patient  walked  and  had  good  use  of  the  joint, 
though  great  deformity  of  the  foot  existed,  and  he  continued  to  be 
subject  to  ulceration  of  the  newly  formed  skin  on  its  outer  part.  In 
the  other  case  gangrene  supervened  soon  after  the  accident,  and  the 
patient  died. 

Norris  adds  that  **  the  late  Professor  Wistar  removed  the  astragalus 
in  a  case  of  compound  dislocation,  and  the  patient  was  cured  with  some 
motion  at  the  joint." 

Dr.  Alexander  Stevens,  of  New  York,  made  the  same  operation  in 
a  case  of  compound  dislocation,  and,  after  several  months,  he  affirms 
that  the  patient  "  has  recovered  with  very  trifling  deformity  of  the  foot, 
and  with  a  flexible  joint.     He  walks  with  very  slight  lameness."* 

I  am  indebted  to  Dr.  B.  H.  Hart,  of  Marietta,  Ohio,  for  an  account 
.  of  the  following  case,  and  for  the  specimen,  which  has,  also,  kindly 
been  put  in  my  possession. 

In  June,  1853,  Thomas  Williams  was  thrown  from  his  carriage, 
alighting  upon  his  left  foot  and  causing  a  compound  dislocation  of  the 
ankle-joint.  Dr.  Hart  was  immediately  called,  and  found  the  bones 
of  the  leg  thrust  through  the  integuments  on  the  outside,  the  malleolus 
internus  broken,  and  the  astragalus  partially  dislocated.  After  enlarg- 
ing the  opening  in  the  integuments  with  a  pocket-knife,  the  doctor  was 
able  to  reduce  the  dislociited  bones  to  place.  It  must  be  mentioned 
that  this  man  weighc<l  225  lbs.,  and  that  in  his  fall  he  descended  a 
precipice  or  bank  30  feet  in  height.  Soon  after  the  reduction  the 
patient  had  two  severe  convulsions,  which  were  arrested  by  bleeding 
and  opiates,  and  never  returned.  Cool  lotions  were  applied  to  the 
limb;  and  on  the  sixth  day  erysij.K'las  supervened  and  extended  nearly 
to  the  bo<ly.  The  erysij>elas  continued  about  nine  days.  Extensive 
suppuration  throughout  the  joint  resulted,  and  some  fragments  of  bone 
came  away,  and  on  the  thirty-third  day  Dr.  Hart  removed,  without 
the  aid  of  the  knife,  the  entire  astragalus.  In  three  months  the  patient 
walked  upon  crutches,  and  in  eleven  months  he  con  Id  walk  well  with- 
out a  staff,  a  slight  motion  having  been  preserved  in  the  ankle-joint. 

The  dislocations  backwards,  of  which  I  have  found  recorded  only 
eight  examples,  have  all,  with  but  one  exce|)tion,  been  left  unreduced ; 
yet  in  at  least  five  instances  the  patients  have  recovered  with  pretty 


'  Norris,  Amer.  Journ.  Med.  Sci.,  Aiii;.  1837,  p.  378. 

"  Stevens,  North  Amer,  Med.  Miid  Surt;.  Journ.,  Jan.  1827,  p.  200. 
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useful  limbs.  Such  was  the  fact  with  Liston's,  Lizar's,  and  my  own 
patients,  and  also  with  Mr.  Phillips's  two  cases,  to  all  of  which  I  shall 
again  refer.  It  must  be  noticed,  however,  that  in  each  of  the  cases 
mentioned  as  followed  by  a  successful  termination  without  reduction, 
the  dislocations  were  simple. 

Turner,  of  Manchester,  has  reported  one  example  of  compound  lux- 
ation outwards  and  backwards,  in  which,  finding  himself  unable  to 
eflPect  reduction,  he  removed  the  astragalus,  with  a  tolerably  successful 
result.*  Finally,  a  case  was  presented  in  one  of  the  London  hospitals 
in  1839,  of  a  dislocation  inwards  and  backwards,  which  was  reduced 
in  about  ten  minutes,  by  extension  accompanied  with  lateral  pressure,* 

In  Sept.  1870,  I  saw,  with  Dr.  Sayre,  in  consultation,  a  dislocation 
of  the  astragalus  forwards  and  outwards,  in  the  person  of  Mr.  Stewart, 
of  this  city,  which  had  just  occurred  in  consequence  of  an  injury  re- 
ceived ill  being  thrown  from  a  carriage.  The  dislocation  seemed  to  be 
'nearly  complete,  causing  great  projection  and  tension  of  the  skin. 
Under  the  influence  of  chloroform,  by  extension  and  pressure,  it  was 
easily  reduced  by  Dr.  Sayre.  In  five  weeks  from  this  time  he  was  able 
to  walk,  and  soon  after  the  restoration  of  the  functions  of  the  joint  was 
complete. 

Treatment — Various  attempts  have  been  made  by  surgical  writers 
to  determine  the  line  of  treatment  which  should  be  adopted  in  these 
unfortunate  cases,  but  with  very  unsatisfactory  results,  since  they  are 
far  from  having  arrived  at  similar  conclusions,  nor  have  they  been  able 
always  to  settle  the  question  definitely  for  themselves.  The  difficulty 
consists  in  the  multiplicity  and  lack  of  uniformity  in  the  complications 
which  attend  these  accidents,  rendering  it  impossible  to  establish  a 
classification  upon  which  a  uniform  treatment  may  be  safely  baseil. 
There  are  certain  principles,  however,  which  seem  to  be  sufficiently 
settled  to  allow  of  an  authoritative  announcement;  these  may  be  briefly 
stated  as  follows :  If  the  dislocation  is  simple,  reduce  the  astragalus 
immediately,  provided  this  is  possible.  If  the  luxation  is  complete, 
and  it  cannot  be  reduced,  even  partially,  proceed  at  once  to  resection 
or  to  amputation.  In  compound  dislocations,  resection  or  amputation 
affords  the  only  safe  resource.  In  all  cases  the  inflammation  is  likely 
to  be  intense,  in  order  to  prevent  which  compli«ition  the  surgeon  must 
be  unremitting  in  his  use  of  the  appropriate  remedies. 

Out  of  eighteen  cases  of  complete  excision  of  the  astragalus,  collected 
by  Turner,  fourteen  made  good  recoveries,  and  in  only  one  of  these 
fourteen  was  there  anchylosis. 

The  several  indications  and  rules  of  treatment  alx)ve  enumenited  we 
shall  proceed  to  illustrate  a  little  more  fully. 

In  a  recent  simple  luxation  of  the  astragalus  forwards,  the  leg  should 
be  flexed  to  a  right  angle  with  the  thigh,  and,  for  the  purpose  of  mak- 
ing extension,  one  assistant  should  take  hold  of  the  foot  with  b<»th 
hands  in  the  same  manner  that  a  servant  draws  a  boot,  that  is,  with 

*  Turner,  TrHn!«.  Provin.  Med.  and  Surg.  Journ.,  vol.  ix.  Essay  on  Dii^loc.  of 
Astrap:.,  with  nearly  fifty  cases.  For  additional  eases,  see  Med.  and  £>urg.  Reporter, 
Jan.  18(>7. 

'  London  Lancet,  vol.  ii,  p.  659. 
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the  right  hand  grasping  the  heel,  and  the  left  placed  upon  the  dorsum 
of  the  foot,  near  the  toes.  A  second  assistant  should  seize  the  lower 
part  of  the  thigh,  in  order  to  make  counter-extension,  while  the  sur- 
geon presses  with  the  ball  of  his  hand  against  the  head  of  the  astragalus, 
upwards  and  backwanls.  If  these  simple  measures  fail,  the  pulleys 
ought  to  be  employed  as  a  substitute  for  the  hands  in  making  exten- 
sion. In  applying  the  extension,  the  toes  must  be  kept  well  down, 
and  occasionally  the  foot  should  be  moved  gently  from  one  side  to  the 
Other. 

An  oblique  dislocation  must  be  reduced,  if  possible,  to  an  anterior 
luxation,  before  an  attempt  is  made  to  carry  the  head  of  the  bone  back 
to  its  place,  as  by  this  mode  the  reduction  will  be  greatly  facilitated. 

Lateral  luxations  may  be  reduced  by  the  same  means ;  but  if  the 
astragalus  is  dislocated  outwards,  the  foot  must  be  held  forcibly  ad- 
ducted  during  the  extension ;  and  if  it  is  dislocated  inwards,  the  foot 
must  be  held  strongly  in  the  opposite  direction. 

Lizars  says  that  he  has  seen  one  case  of  backward  luxation,  and 
that  all  attempts  at  reduction  were  unavailing.  The  limb  was,  how- 
ever, preservea,  and  proved  to  be  useful.*  Liston  was  equally  unsuc- 
cessful in  a  case  which  came  under  his  notice.^  Phillips  has  reported 
two  cases,  in  neither  of  which  was  the  reduction  accomplished.'  N^l- 
aton  has  seen  a  compound  dislocation  which  he  could  not  reduce.* 
Mr.  Erichsen,  however,  who  admits  that  when  dislocated  backwards  it 
has  not  hitherto  been  reduced,  declares  that  the  surgeons  at  University 
Hospital  have  succeeded  in  one  case  recently,  in  which  both  the  tibia 
and  fibula  were  broken  also.*  Mr.  Erichsen  suggests  also  that,  in  case 
of  a  failure  by  the  ordinary  means,  we  should  resort  to  a  subcutaneous 
section  of  the  tendo-Achillis.  Mr.  Williams,  of  Dublin,  in  a  similar 
case,  which  had  been  left  unreduced,  was  obliged  finally  to  extract  the 
bone,  in  consequence  of  the  integuments  having  sloughed.' 

In  February,  1875,  Mr.  J.  N.  Hall,  of  Colorado,  aet.  38,  consulted 
me  in  reference  to  an  injury  of  his  foot  sustained  two  years  before. 
The  foot  had  been  caught  between  a  couple  of  timbere  and  violently 
twisted  inwards.  The  nature  of  the  accident  was  not  at  first  recognized. 
I  found  the  astragalus  displaced  backwards  as  far  as  the  posterior  ex- 
tremity of  the  calcaneum,  clausing  the  tendo-Achillis  to  curve  back- 
wards; the  astragalus  was  especially  prominent  on  the  inner  side, 
posteriorly.  The  foot  was  at  a  right  angle  with  the  leg,  and  shortened 
m  front  three-eighths  of  an  inch.  The  leg  was  shortened  five-eighths 
of  an  inch.  The  foot  was  at  times  painful  and  numb.  He  walked 
very  well  with  the  aid  of  a  cane.  Of  course,  no  surgical  interference 
could  be  recommended. 

Compound  dislocations,  and  such  as  are  otherwise  complicated,  de- 
mand of  the  surgeon  immediate  amputation  or  exscction,  the  latter 


'  LizMFji,  System  of  Pniciical  Surg.,  Edinburgh  ed.,  1847,  p.  161. 

■  Li.eton,  Elements  of  i>urgery,  vol.  iii,  p.  348. 

*  Phillips*,  Lond.  Med.  Gaz.,  vol.  xiv,  p.  596. 

*  N^lakjn,  Patholojjie  Chirurg.,  t.  ii,  p.  482. 

*  Erichsen,  Science  and  Art.  of  Siirpj.,  Amer.  ed.,  1869,  p.  270. 

*  Williams,  Erichsen,  op.  cit.,  p.  271. 
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of  which  ought  to  be  preferred  whenever  the  couditiou  of  the  limb 
ehcouragcs  a  reasonable  hoj>e  that  the  foot  may  be  saved. 

Dr.  Grant,  of  Canada,  has  reported  a  case,  however,  of  success  after 
reduction  of  a  compound  dislocation  of  this  bone.     The  man  was  lio 
years  old,  and  in  good  health.     Immediately  after  the  accident  the 
astragalus  was  found  completely  dislocated  forwards,  and  lying  with 
its  long  axis  placed  transversely,  so  that  the  anterior  extremity  pro- 
truded through  the  integuments  one  inch  on  the  outer  side  of  the  foot. 
There  was  no  fracture.     The  first  attempt  at  reduction,  by  extension 
and  pressure,  failed ;  but  in  the  second  attempt  moderate  pressure, 
without  extension,  was  successful.    Suppuration  ensued,  and  continued 
two  months.     At  the  end  of  eight  months  he  walked  without  a  cane; 
and  at  the  date  of  the  re|)ort  the  ankle  was  in  all  respects  perfect.* 

When  exsection  is  practiced,  and  the  bone  is  found  to  be  broken,  as 
it  often  is,  all  the  fragments  should  be  carefully  removed,  since  they 
are  certain  to  become  necrosed  if  left  in  place.  Nor  ought  the  surgeon 
to  hesitate  to  lay  open  freely  the  tissues  in  every  direction,  in  order 
that  he  may  accomplish  this  purpose ;  even  the  tendons  lying  over  the 
protruding  bone  may  be  sacrificed  unhesitatingly,  since,  after  having 
been  so  severely  bruised,  stretched,  and  lacerated,  they  are  pretty  cer- 
tain to  slough.  Indeed,  the  more  freely  the  tissues  are  divided  over 
the  bone,  the  less  will  be  the  danger  of  inflammation,  and  the  .safer  will 
be  the  life  and  limb  of  the  patient. 

In  addition  to  the  examples  already  cited  of  compound  dislocation 
in  which  the  astragalus  was  removed,  the  following,  reported  by  Dr. 
W.  A.  Gillespie,  of  Ellisville,  Va.,  will  also  illustrate  the  occasional 
value  of  exsection  in  these  severe  accidents. 

Mrs.  A.,  aged  about  50  years,  fell  from  a  horse  on  the  23d  of  May, 
1833,  dislocating  both  ankles.  The  luxation  of  the  right  fcK>t  was 
accomjmnied  with  a  luxation  of  the  astragalus  outwards,  which  pro- 
jei?ted  through  a  very  large  wound  in  the  integuments,  and  its  trochlea 
was  placed  at  an  angle  of  about  45°  with  its  natural  position.  Early 
on  the  following  day  it  was  removed  by  severing  its  few  remaining 
connections,  and  the  wound  was  immediately  closed  by  stitches,  ad- 
hesive plasters,  and  light  dressings.  From  the  moment  of  the  receipt 
of  the  injury,  and  for  several  days  afterwards,  she  suffered  excruciating 
pain  in  the  limb,  and  on  the  third  day  tetanus  was  apprehended,  but 
its  full  accession  was  prevented  by  the  free  use  of  opiates.  The  limb 
was  suspended  in  X.  R.  Smith's  fracture-apparatus;  and  as  gangrene 
with  hectic  iever  soon  threatened  the  life  of  the  patient,  fermenting 
poultices  were  diligently  applied,  and  the  patient  was  sustained  by  wine, 
bark,  and  other  tonics.  Two  months  after  the  injury  was  rc*ceivetl, 
the  date  at  which  the  report  is  given,  the  wound  had  entirely  lieakHl, 
and  her  complete  recovery  was  regarded  as  certain.^  Many  other 
similar  examples  have  been  reported  by  foreign  surgeons. 

One  word  more  with  regard  to  the  treatment  of  the  wound  after 
excision.     A  considerable  experience  in  accidents  and  wounds  of  this 


1  Grant,  CanadH  Mod.  Joiirn.,  Oct.  18(i5. 

'^  Gillespie,  Amer.   Journ.  Med.  Sci.,  Aug.  1833,  p.  552. 
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class,  that  is,  wounds  accompanied  with  great  contusion  and  laceration, 
has  convinced  me  that  the  practice  of  closing  the  surface  with  sutures, 
adhesive  plasters,  bandages,  etc.,  is  eminently  pernicious.  The  effusions 
which  must  naturally  occur,  and  which  indeed  we  think  ought  to  occur, 
are  thus  imprisoned  beneath  the  skin,  giving  rise  to  swelling,  pain, 
inflammation,  and  finally  suppuration  or  sloughing.  It  is  far  l)etter, 
in  our  opinion,  to  leave  the  wound  open,  covering  it  only  with  cloths 
constantly  kept  moist  with  cool  water.  For  this  latter  ptirpose  some 
mode  of  irrigation  is  preferable,  as  l>eing  more  constant  and  uniform. 
To  those  who  have  never  adoptwl  this  treatment  of  contused  wounds, 
or  of  wounds  generally,  we  would  recommend  an  early  trial,  feeling 
confident  that  they  will  never  have  occasion  to  regret  the  experiment. 

i  2.  Astragalo-Calcaneo-Scaphoid  Dislocations. 

It  is  perhai)S  quite  as  cx)mmon  for  the  astragalus  to  be  dislocated 
from  the  scaphoid  bone  and  calcaneum,  while  it  retains  its  connections 
with  the  tibia,  as  to  be  luxated  from  all  these  boned  at  the  same  time. 
This  astragalo-calcaneo-scaphoid  dislocation  is  that  which  Malgaigne 
has  termed  "  subastragaloid."  Produced  by  the  same  causes  which 
determine  true  disKwations  of  the  astragalus,  it  may  oavur  in  the  same 
directions,  and  is  liable  to  the  same  complications;  nor  will  either  the 
prognosis  or  treatment  diifer  essentially  from  that  which  is  recognized 
and  established  in  the  other  accident. 

As  in  dislocations  proper  of  the  astragalus,  so  also  in  this  accident, 
opposite  results  have  occasionally  followed  from  similar  motles  of  treat- 
ment. Thus,  Dr.  Detmold,  of  New  York,  stated  in  1856  to  the  New 
York  Academy  of  Medicine,  that  he  had  recently  met  with  a  disloca- 
tion of  the  astragalus,  in  which  the  bone  retained  its  proper  relations 
with  the  tibia,  but  not  with  the  bones  of  the  tarsus.  The  patient  had 
fallen  from  a  wagon  and  caught  his  foot  in  the  wheel.  Dr.  Detmold 
made  extension  with  pulleys,  but  could  not  effect  the  reduction.  Sub- 
se(|uently  he  was  obliged  to  remove  the  astragalus  on  account  of  the 
suppuration  which  followwl  and  the  consequent  exposure  of  the  bone. 
The  wound  did  not  heal  kindly,  and  at  length  amputation  of  the  leg 
became  necessary. 

Dr.  Detmold  concludes,  from  this  example  and  others  which  have 
come  to  his  knowledge,  that  if  a  similar  case  were  to  present  itself  to 
him  again,  he  would  amputate  at  once.* 

The  following  case,  reported  by  Dr.  Thomas  Wells,  of  Columbia, 
S.  C,  is  of  unusual  interest,  as  illustratHig  the  danger  of  leaving  the 
bone  displaced,  and  also  the  l)onefit  which  may,  even  under  the  most 
unfavonible  circumstances,  result  from  its  final  removal. 

Dr.  S.,  let.  30,  was  riding  in  an  open  carriage,  some  time  during  the 
year  1819,  when  his  horses  became  frightened  and  ran,  and  in  leaping 
from  his  vehicle  he  struck  upon  his  left  ii)ot,  dislocating  the  astragalus 
from  its  junction  with  the  scaphoid  bone,  upwards  and  slightly  out- 
wards.    Several  medical  gentlemen  made  violent  efforts  to  reduce  the 


»  Detmold,  New  York  Joiirn.  Med.,  May,  1856,  p.  888. 
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bone,  but  without  effect.     Inflammation  and  suppuration,  accompanied 
by  a  high  fever,  soon  followed,  and  the  head  of  the  astragalus  bec-om- 
ing  carious,  protruded  through  the  skin.     On  the  18th  of  August, 
about  seven  months  after  the  injury  was  received,  he  was  still  suffering 
from  a  copious  discharge,  pain,  swelling,  and  general  irritative  fever, 
and  it  was  determined  to  excise  the  bone ;  which  was  accordingly  done 
by  enlarging  the  wound  and  detaching  its  loose  connections  with  the 
adjacent  tissues.     The  astragalus  extracted  left  a  frightful  wound,  the 
foot  seeming  to  be  nearly  separated  from  the  leg.    A  hollow  splint  was 
adjusted  to  the  inside  of  the  foot  and  leg,  so  as  to  preserve  the  limb 
perfectly  steady  and  in  a  proi>er  direction;  simple  dressings  were  ap- 
plied, and  an  anodyne  administered  internally.    No  accidents  followt^, 
and  at  the  end  of  Sej>tember  the  wound  was  healed,  and  the  swelling 
of  the  parts  had  entirely  subsided.     One  year  after  the  operation,  he 
walke<l  without  the  least  difficulty;  the  ankle  being  then  "perfectly 
sound."     The  leg  was  shortened  about  one  inch,  and  this  deficiency 
was  supplied  by  a  thick  heel  upon  his  shoe.^ 

Examples  might  be  cited  illustrative  of  the  value  of  early  exsection 
where  reduction  could  not  be  accomplished;  but,  after  what  has  already 
been  said  upon  the  subject  of  dislocations  of  the  astragalus,  we  shall 
not  regard  any  farther  reference  as  either  necessary  or  useful.  If  other 
principles  of  treatment  are  to  govern  the  surgeon  than  those  which  we 
have  already  laid  down,  they  cannot  here  be  stated.  They  are  among 
those  unwritten  rules  whose  existence  we  cannot  always  recognize  until 
the  case  arises  up(m  which  they  may  apply.  Yet,  in  the  exigency 
supposed,  they  are  as  clearly  defined,  and  as  imperativ-e,  in  the  mind 
of  the  clever  surgeon,  as  any  of  those  laws  which  have  been  made  the 
subjects  of  special  record. 

S  3.  Dislocations  of  the  Galcanenm. 

The  calcaneuin  may,  as  a  ('onsequence  of  a  fall  upon  the  heel,  or  of 
a  direct  blow,  be  dislocated  outwards  from  the  astragalus  alone,  or  u|)- 
wards  and  outwards  from  the  cuboid  bone  at  the  same  time.  It  has 
been  found  also  at  the  same  moment  dislocated  outwards  from  the 
astragalus  and  inwards  u])on  the  cuboid  bone. 

Chelius  says  he  has  seen  an  old  dislocation  of  the  calcaneum,  pro- 
duced in  early  life  by  pulling  off  a  boot,  from  which  there  finally 
resulted  a  degeneration  like  elephantiasis  of  the  leg,  rendering  ampu- 
tation necessary.^ 

Mr.  South  remarks,  in  his  Notes  to  Chelius,  that  the  two  c:L<es  of 
dislocation  outwards  of  this  bone,  mentioned  by  Sir  Astley  Cooper, 
were  from  his  (Soutlfs)  Notes  (cases  199  and  200).  In  the  first  case, 
that  of  Martin  Ikntley,  occasioned  by  the  falling  of  a  heavy  stone 
upon  his  foot,  the  integuments  were  not  broken,  and  the  position  of 
the  foot  resembled  a  varus.  "The  dislwation  was  easily  reduced, 
having  bent  the  thigh  and  knee  on  the  body  and  fixed   the  leg,  by 


i 


1  Wells,  Amer.  Journ.  Med.  Sei  ,  iNLiy,  1832,  p   21. 

2  Chelius,  System  of  Surg.,  Amer.  ed.,  vol.  ii,  p.  354. 
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laying  hold  of  the  metatarsus  and  of  the  tuberosity  of  the  heel-bone, 
and  drawing  the  foot  gently  and  directly  from  the  leg,  during  which 
extension  Cline  put  his  knee  against  the  outside  of  the  joint,  and  the 
foot  being  pressed  against  it,  the  heel  and  the  navicular  bone  readily 
slipped  into  their  place,  and  the  deformity  disappeared."  He  was  dis- 
charged from  the  hospital  in  five  weeks,  "having  the  complete  use  of 
his  foot." 

In  the  second  case,  the  dislocation,  produced  also  by  the  fall  of  a 
stone  upon  the  foot,  was  compound,  and  the  patient,  Thomas  Gilmore, 
having  been  brought  into  St.  Thomas's  Hospital,  the  reduction  was 
effected  by  extending  the  foot  and  rotating  it  outwards.  Six  months 
after,  when  he  left  the  hospital,  he  was  able  to  walk  pretty  well  with 
a  stick. 

2  4.  Middle  Tarsal  Dislocations. 

The  scaphoid  and  cuboid  bones  may  be  dislocated  from  the  astragr 
alus  and  calcaneum,  constituting  what  is  termed,  by  Malgaigne,  a 
middle  tarsal  dislocation.  It  is  probable  that,  to  some  extent,  the  same 
thing  has  occurred  in  many  of  those  cashes  which  are  reported  as  simple 
dislocations  of  the  astragalus,  or  as  dislocations  at  the  astragalo-scaph- 
oid  articulation;  but  it  occurs  also  occasionally  in  a  degree  so  |)erfect 
and  complete  as  to  leave  no  doubt  as  to  the  true  nature  of  the  disjunc- 
tion, and  to  entitle  it  to  a  separate  consideration. 

Mr.  Listen  mentions  the  case  of  a  boy,  set.  14,  who  fell  from  a  height 
of  forty  feet,  striking,  apparently,  upon  the  extremity  of  the  foot.  The 
scaphoid  and  cuboid  bones  were  found  to  be  displaced  upwards  and 
forwards,  so  that  the  foot  was  shortened  about  half  an  inch,  and  had  a 
clubbed  appearance.  No  attempt  was  made  to  reduce  the  bones,  and 
he  left  the  hospital  in  three  weeks,  able  to  stand  on  the  foot.^  Sir 
Astley  Cooper  has  recorded  in  more  detail  a  similar  example.  A  man, 
working  at  the  Southw^ark  bridge,  London,  received  upon  the  top  of 
his  foot  a  stone  of  great  weight.  He  was  immediately  carried  to  Guy's 
Hospital,  and  his  condition  is  described  as  follows :  "  The  os  calcis  and 
the  astragalus  remained  in  their  natural  situations,  but  the  forepart  of 
the  foot  was  turned  inwards  upon  the  l)ones.  When  examined  by  the 
students,  the  appearance  was  so  precisely  like  that  of  a  club-foot,  that 
they  could  not  at  first  believe  but  that  it  was  a  natural  defect  of  that 
kind;"  but,  upon  the  assurance  of  the  man  that  previously  to  the  acci- 
dent his  foot  was  not  distorted,  extension  was  made,  and  the  reduction 
was  effected.  He  was  discharged  from  the  hospital  in  five  weeks, 
having  the  complete  use  of  his  foot.^ 

i  5.  Dislocations  of  the  Os  Cuboides. 

According  to  Pi(klagnel,  quoted  by  Ghelius,  the  cuboid  bone  may 
be  dislocated  upwards,  inwards,  and  downwards,  but  Malgaigne  affirms 
that  he  has  found  no  case  recorded  in  which  the  dislocation  has  oc- 


'  Practical  Surgery;  also  London  Lancet,  vol.  xxxvii,p.  133. 
*  Sir  A.  Cooper  on  Disloc,  etc.,  London  ed.,  1828,  p.  876. 
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curred  alone,  or  unaccompanied  witb  a  dislwiitlon  of  one  or  morp«>f 
the  other  tarsal  bones. 

i  6., Dislocations  of  the  Os  Scaphoides. 

Burnett  has  seen  a  hixation  of  the  scaphoid  bone  in  which  iti5i  con 
nections  with  tho  astragiihis  were  undistnrbctl,  while  at  the  Kime  tinj^ 
it  wa.^  {^iin|>letely  sepumted  from  the  euiieift»rni  bont^is.  Bv  stT»»ii|i 
liivasure  exercised  during  sevoml  minuter,  the  os  scaphoidej^  was  mad 
to  fall  into  its  place.  The  dislcM?ation  was  compound,  yet  the  womij 
healed  rapiilly,  and  in  a  short  time  the  recovery  was  almost  ct>mplet<j 

Several  examples  are  recorded  of  a  true  luxation  of  the  ob  Bcapli 
In  which  the  iKiiie  hud  abandoned  botlj  the  astragalus  on  the  onel 
and  the  cuneiform  iMtnes  on  the  other. 

Pi^ilagnel   mentions  a  axst^  in  which  the  ^icaplioid  bone  was  brok€ 
longitudinally,  and  its  internal  fragment,  cmistitutiug  the  largest  ^ 
tion,  was  displac*Ht  inwards  through  a  teii^nmentarv  wound.     Ue  wl 
unable  ti»  eftct^t  reihietion,  and  was  coiiqiellcd  to  am)iutnte  the  fiwit." 

Walker  has  reported  the  tii-^^t  example  of  luxation  fnrw:j! 
siotjed   by  pimping  u[ton   the  ball  of  tlie  fixit.     The  lione    i 
marked  prtyection  upon  the  top  of  the  fiK»t»  and  a  corrf^ pond i rig  th 
pression  existed  below.     An  attejnpt  was  tinst  made  to  iHHt.nnpli.sU 
red netion  Uy  simple  pressure  with  the  thuml}4<;  but  this  having  failH 
the  surgeon  l^ent  the  extrenuty  of  the  fr>ot  forcibly  dowtiwanlsj  and  ' 
conlinniitg  to   press  upon   tiie  os  seuphoidt^,  it  fell   into  itf*  [Hir^ilia 
easily  and  with  a  distinct  dick.     In  aUait  thrt*i?  weeks  the  |i2ifivnt  wu 
able  to  walk  with  only  a  slight  halt,  and  no  deformity  remaiiietlJ 


i  7.  Bislocationa  of  the  Cuneiform  Bones. 

The  cuneiform  bones  may  l>e  luxated  partially,  and  witlnMit  h 
separated  from  each  other,  of  which  two  or  three  exam|)lefl  are  n^MniK 
or,  which  is  more  common,  the  cuueilbrme  internum  may  be  luxate 
alone,  f^ays  Sir  Ast Icy  Cooper:  **  1  luive  twice  seen  this  bone  di^-'la 
cated;  once  In  a  gentleman  who  called  u{Km  me  some  weeks  after  th 
accident,  atul  a  second  tinje  in  a  cai^e  which  occurred  in  Guy's  Hosprtt 
very  lately.  In  both  instances  the  same  apjvaranee**  presented  then 
selves.  Tliere  was  a  great  projection  of  the  bone  inwarfl«,  and  N^n 
degree  of  elevation,  from  its  being  drawn  up  by  the  aetitm  of  the  tibi:! 
lis  anticus  muscle  ;  and  it  no  longer  remaineil  in  a  dire<^t  line  with  till 
tnetatarsal  bone  of  the  great  ttMi.  lu  neither  ca^se  was  the  lione  rciluc 
the  snlywt  of  the  fii*st  of  these  accidents  walked  with  but  litih>  hahiti( 
and  I  believe  would  in  tin>e  re**over  the  use  of  the  fiwit,  .so  as  tioti 
appear  lame.  The  cause  of  the  accident  was  a  fait  from  a  eiynsidtrnhh 
height*  by  wliich  the  ligament  was  rupturc^l  which  conn€H?ts  this  U»fJil 
with  the  OS  cuneiforme,  and  with  the  os  naviculars  The  second  aiM 
which  was  in  Guy's  Hospital,  my  appi'entiee,  Mr,  Babiugton,  lofoi 


*  Burnett,  Lond.  Mi>d.  (Jh/a-uc,  1887,  vol.  x'm,  p,  22L 
'  Pierla^nH,  Journ,  Univ.  et  Heb.,  Um\.  ii,  j>.  208* 

*  Wi4lkt?r,  The  Wediciil  Kxumiaer^  I8ol,  p  209. 
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me,  happened  by  the  fall  of  a  horse,  and  the  foot  was  caught  between 
the  horse  and  the  curbstone."^ 

In  a  ease  of  compound  luxation  seen  by  Mr.  Key,  reduction  was 
effected,  and  in  two  months  the  cure  was  so  far  completed  that  the 
patient  walked  with  only  a  slight  lameness.*  N6laton,  in  a  similar 
ease  of  compound  luxation,  unable  to  reduce  the  bone,  removed  it  com- 
pletely, and  the  patient  recovered.' 

Robert  Smith  has  called  attention  to  a  species  of  dislocation  of  the 
internal  cuneiform  bone  not  before  very  accurately  described ;  but  of 
which  he  has  presented  two  examples.  It  consists  in  simultaneous 
dislocation  of  the  metatarsus  and  internal  cuneiform  ;  that  is  to  say,  the 
first  metatarsal  bone,  together  with  the  internal  cuneiform,  is  dislocated 
upwards  and  backwards  upon  the  tarsus,  carrying  with  it  also  the  four 
remaining  metatarsal  bones.  In  both  of  the  examples  seen  and  re- 
corded by  him,  the  dislocations  were  ancient,  and  no  account  could  be 
obtained  of  the  precise  manner  in  which  the  accidents  had  been  pro- 
duced. The  feet  were  foreshortened  to  the  extent  of  an  inch  or  more, 
in  consequence  of  the  overlapping  of  the  bones,  yet  the  heel  in  each 
case  preserved  its  natural  relations  to  the  tibia,  not  being  proportion- 
ately lengthened  as  is  the  case  in  dislocations  of  the  tibia  forwards. 
The  plantar  surface  of  the  foot  was  turned  inwards,  and  instead  of 
being  concave  it  was  convex,  both  in  its  antero-posterior  and  transverse 
diameters.  A  transverse  ridge  on  the  top  of  the  foot  also  indicate*! 
the  line  of  the  projecting  bones.  Both  of  these  cases  were  verified  by 
a  careful  dissection.* 

Dupuytren  has  reported  in  his  Treatise  on  Injuries  of  the  Bones,  a 
similar  case,  occurring  in  a  woman,  set.  30,  who  was  brought  immedi- 
ately to  H6tel  Dieu.  She  stated  that  in  descending  from  the  bridge 
of  St.  Michael,  with  a  burden  of  two  hundred  pounds,  she  fell  in  such 
a  way  that  the  whole  weight  of  the  body  was  received  on  the  right 
foot,  and  that,  at  the  moment  she  made  an  effort  to  check  herself  in 
finlling,  she  exjierienced  extremely  severe  pain  in  this  part,  and  heard 
a  verj'  distinct  snap ;  she  was  unable  to  raise  herself  from  the  ground. 
On  the  following  morning  Dupuytren  reduced  the  bones  with  very 
little  diflBculty  by  extension,  combined  with  pressure  against  the  dislo- 
cated ends.  The  bones  went  into  place  with  a  loud  snap,  and  in  two 
or  three  months  she  left  the  hospital,  with  only  a  little  lameness.* 

Mr.  Smith,  without  intending  to  question  the  possibility  of  a  simple 
luxation  of  the  metatarsal  bones,  of  which,  indeed,  Malgjiigne  has 
collected  a  number  of  well-authenticated  examples,  is  inclined  to  be- 
lieve that,  when  a  luxation  of  the  bones  of  the  metatarsus  is  the  con- 
sequence of  a  fall  from  a  height,  the  individual  alighting  ui)on  the 
anterior  part  of  the  foot,  it  is,  in  general,  that  variety  which  has  now 
been  described.     And  this  aptness  on  the  part  of  the  cuneiform  bone 


'  Sir  Aptloy  Cooper,  op.  cit,  p.  383. 

«  Kpv,  Guy's  Hopp.  Rep.,  1836,  vol.  i.  p.  644. 

'  N61aton,  Malgaitcne,  op.  cit.,  p.  1076. 

<  Robert  Smith,  Treatise  on  Fractures,  etc.,  Dublin  ed.,  1854,  p.  224  et  seq. 

*  Dupuytren,  op.  cit.,  p.  326. 


to  mainbiin  its  I'onnectioo  with  the  first  metatarsal  hone,  he  wouM 
ascTibe  nininly  to  the  fatit  that  Ijoth  the  peroneus  longii^  and  tibials 
anticus  have  attachments  to  each  of  the  bones  in  question. 
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Luxations  of  one  or  more  of  the  metatarsal  bones,  at  the  (loinUi 
their  articulations  with  the  tarsus,  have  Ixn^n  known  to  oei^ur  in  almosfl 
everv^  direction.     Tli€*y  may  be  occasioned   by  crushing  mvi<leiit8,  bfj 
machinery,  or  more  often   perhaps  they  have  be<?n  cati^tnl   by  a  tall 
backwards  or  forwards  when  the  anterior  extremity  of  the  fi>ot  wa 
wedded  under  some  solid  lx)dy  and  immovably  fixed.     They  may 
pnxhiced  also,  probably,  by  simply  striking  ujxm  the  Imll  of  die 
in  falling  from  a  height.     We  have  noticed,  however,  that  Mr.  Sniitl 
inelinc^j^  to  the  opinion  that  this  will,  in  general,  only  produce  the  Fp 
cies  i»f  dislwjition  which  he  has  particularly  described. 

The  symptoms  which  characterize  the  dislocation  of  the  whole  nuif! 
of  metatarsal  bones  upwards  and  backwards  will,  when  the  dislocatio 
is  complete,  resemble  very  much  those  which  belong  to  tlie  dishK^atiix 
dcscrilx^d  by  Smith.  The  dorsum  of  the  foot  will  be  8h«.»rtenc<I  antei 
posteriorly,  the  two  arches  of  the  fctot  will  l>e  lost  upon  the  phinta 
surface,  or  even  actually  rcverseil,  a  ridge  will  traverse  tJie  Inick  of  tii 
foot  and  a  corresponding  depression  will  exist  underne^ith. 

In  some  cases,  however,  the  dislocation  is  not  complete,  the  artiet 
lations  bcirig  ordy  sprung,  and  then  thei'c  can  exi^t  no  foi'ejsliortenin 
of  the  foot,  and  all  the  other  signs  will  l>e  less  Btriking. 

If  only  a  single  bone  is  luxated  the  diagnosis  is  generally  ver 
easily  made  out,  unless  indeed  considerable  swelling  has  already  or 
cnrred. 

A[r*  South  says  that,  in  1835,  a  case  was  admitted  to  St,  Thoma?^'| 
Hospital,  under  Mr.  Green's  care,  of  dislocation  of  the  hi:3t  two  metn 
tarsal  bones,  occiis ion ed  by  the  falling  of  a  heavy  chest  upi»n  the  insid 
of  the  foot,  l^pon  the  top  of  the  foot  was  a  large  swelling  Ixdow  a»d 
in  front  of  the  miter  ankle,  and  behind  it  a  cavity  in  wdiich  two  fingers! 
could  be  easily  burie<l,  in  consequence  of  the  bases  of  the  tnet^iturMdi 
bones  having  been  thrown  upwards  and  backwanls  ujxm  the  top  < 
the  cuboid  bone.  The  reduction  was  accomplished  with  much  dill 
cuity  by  continued  extension,  and  as  the  bones  resumed  their  place! 
distinct  crackling  was  ht^ird.^ 

Liston  reduced  a  dislocation  upwards  of  the  fir^t  metatan^l  bonej 
Malgaigue  mistook  a  dislocation  of  the  fourth  bone  for  a  fracture^  aaf 


1  Souths  Note  to  Cbelimi'B  Surg.,  irol  i!|  p.  256. 
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did  not  attempt  the  reduction  until  the  seventh  day,  when,  after  five 
successive  trials,  the  head  entered  with  a  noise  into  its  cavity.  In  a 
dislocation  of  the  second,  third,  and  fourth  metatarsal  bones,  he  also 
failed  to  detect  the  true  nature  of  the  accident  until  the  tenth  day, 
when  he  proceeded  to  attempt  reduction,  but  failed.  Inflammation, 
suppuration,  and  delirium  followed,  and  the  patient  died  on  the  forty- 
first  day.  Tufnell  failed  in  a  similar  case,  although  his  patient  finally 
recovered  with  a  not  very  useful  limb.  Malgaigne  failed  to  reduce 
the  bones  also  in  a  recent  case  of  luxation  of  the  first  four  bones,  al- 
though he  used  chloroform  and  diligently  tried  various  means.  The 
same  writer  has  seen  one  example  of  ancient  dislocation,  which  was 
not  recognized  by  the  surgeon.  Finally,  Monteggia  reports  a  case  of 
dislocation  of  the  last  two  metatarsal  bones,  which  was  not  at  the  time 
recognized.  On  the  tenth  day  swelling  commenced,  and  soon  after  the 
patient  died  in  convulsions.* 

These  references,  drawn  chiefly  from  Malgaigne,  sufficiently  illus- 
trate the  difficulty  which  surgeons  have  experienced  in  the  reduction 
of  these  bones,  when  a  portion  only  is  displaced.  A  difficulty  which 
is  probably  due  to  the  fa(;t  that  it  is  almost  impossible  to  make  ex- 
tension upon  a  single  metatarsal  bone ;  indeed,  it  is  probable  that  by 
pressure  only  upon  the  displaced  head  can  we  expect  to  accomplish 
much  in  these  accidents,  and  even  this  cannot  be  made  to  act  very 
effectively,  owing  to  the  small  amount  of  surface  presented  against 
which  the  force  can  be  properly  applied. 

If,  on  the  other  hand,  all  the  bones  are  dislocated  at  once,  the  re- 
duction is  generally  accomplished  with  ease  by  simple  extension,  com- 
bined with  properly  directed  preasure.  Bouchard  and  Meynier  suc- 
ceeded without  difficulty  in  two  cases  of  backward  dislocation  ;  Srayly 
was  equally  successful  on  the  sixth  day,  in  a  case  of  dislocation  down- 
wards. Laugier  reduced  an  outward  dislocation  of  all  the  bones  by 
pressure  and  extension  easily;  and  Kirk  succeeded  as  well,  in  an  ex- 
ample of  the  opposite  character,  all  the  bones  being  carried  inwards.* 

Mr.  Sandwith  has  given  us  an  account  of  a  case  which  occurred  in 
his  "own  person,  from  the  fall  of  his  horse  upon  his  foot.  "  I  was  in- 
stantly sensible,"  says  Mr.  Sandwith,  "of  the  nature  of  the  injury, 
and  as  soon  as  I  was  upon  my  feet,  the  metatarsus  was  found  to  be 
drawn  upwards,  and  obliquely  outwards  upon  the  tarsus,  by  the  action 
of  the  flexor  muscles.  On  the  removal  of  the  boot,  which  was  cut 
away,  these  were  the  appearances :  The  foot  considerably  shortened, 
the  toes  turned  a  little  outwards,  and  a  hard  swelling,  bigger  than  an 
eggy  upon  the  tarsus,  with  tumefaction  of  the  integuments.  The  pain, 
which  was  great  at  first,  was  kept  under  by  a  warm  fomentation. 

"The  reduction  was  easily  effected  by  my  friends  Messrs.  Williams 
and  Brereton,  and  leeches  and  bread-and-water  poultices  prevented 
inflammation.  For  several  nights  the  foot  was  violently  shaken  by 
spasmodic  action  of  the  muscles,  but  the  parts  preserved  .their  relative 
situation;  and,  although  it  was  nearly  a  year  before  all  lameness 
ceased,  yet  at  the  end  of  six  weeks  I  was  enabled  to  lay  aside  my 

1  Malgaigne,  op.  cit.,  p.  1077  et  seq.  *  Ibid.,  op.  cit.,  p.  1081. 
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crutche?.     For  the  ability  to  iige  the  foot  in  bo  short  a  tiint%  I  htis  | 
indebted  ton  eon trivauoe  which  reinlereJ  the  foot  and  ankle  infli*x»hk 

"  Instead  of  on  elastic  8i>Ie  to  the  shf»G  part  of  the  appumtiif*,  one  »>f  I 
wood  was  proniretl,  around  the  heel  of  which  wa^  natleil  a  ptei^  nrl 
firm,  unbending  leather;  this  reached  a^  hit^h  as  tliQ  calf  of  tht^  h^^;!" 
three  small  straps  wltli  buckles  held  the  leg  hi  hUh,  anil  a  bnxidft  «»ut 
across  the  instep  seen  red  the  foot*  The  comfort  I  experiences!  from  I 
this  siaiple  apparatns  is  my  reason  for  describing  it  so  particularly;  ifi 
hits  since  been  found  useful  in  various  injuries  of  the  foot  and  ankle*"^ 

In  one  extraordinary  case,  however,  Dnpuytren  was  not  so  sue 
fub  Pan!  Eudes,  set.  24,  fell,  while  drunk,  into  a  ditch  six  feet  i\e(^\ 
and  alighted  on  the  soles  of  his  feet,  Tlie  accident  was  fonnwe<i  l>yl 
great  swelling,  and  he  did  not  suspect  the  nature  of  the  injury,  nop 
present  himself  at  the  h(»s[>ital  until  three  weeks  after.  Dupnytrenj 
then  ase^rtaine<l  tliat  he  had  dislocated  the  metatarsal  b<»ni*s  of  \)nik 
feet.  Several  fruitless  attempts  were  made  to  ac^*omplish  the  ruthtof 
tion,  but  to  MO  purpose,  and  in  about  twa  weeks  he  left  the  hospital/ 


CHAPTER   XXIV. 


DISLOCATIONS  OF  THE  PHALANGES  OF  THE  TOES. 


Dislocations  of  the  toes  are  less  coraraon  than  those  of  the  Gnu 
yet  a  consid<'rabIe  nnmbcr  yf  ea-ses  have  l>een  reeordtnl  by  diffeivn^ 
surgeons,  Tliey  are  occasi«mcd  by  blows  receivi^  dire<;tly  upon  tb^ 
ends  of  the  toes;  by  the  weiglit  of  the  body  brought  to  bear  sudd^'nljf 
upon  their  plantar  surfiiees, as  wl*cn  a  hor^Jcman  s|»rings  In  Ids  stJrniji, 
or  by  a  fall,  in  c<»nseqnence  of  which  tlie  rider  hangs  in  his  stirrup;! 
by  leaping,  etc. 

They  may  l>e  partial  or  complete;  and  in  the  latter  case,  a  i^llghlj 
overla|>ping  is  generally  observed.  In  a  great  majority  of  cast«  tbel 
direc^tion  of  the  displacement  rs  backwards^  or  with  nnly  a  slight  lateral] 
deviation.  Oceiislonally  several  bones  are  disphiced  at  the  t?ame  time,! 
but  usually  ouly  one  suffers  displacement.  It  is  more  common  here) 
to  Hud  compoinid  and  complicateil  dislwations  than  in  the  case  of  th«' 
fingers. 

The  position  of  the  toes  is  not  always  the  same  in  the  same  form  of- 
dishxuitions.     Thus,  in  the  dislocation  backwards,  the  toe  is  sometimoil 
reverseil  upon  the  innt  to  nearly  a  right  angle,  and  at  other  times  it  i*1 
found  lying  in  the  same  axis  a.s  the  metatarsal  bone,  or  the  phalan:!. 
from  which  it  is  luxated.     About  one  year  sine^:*,  I  i*e<Uice<l  a  luirkwiinl 
dislocation  of  the  first  phalanx  of  the  second  toe  in  the  j>erson  of  Ix?wiil 
Britton,  let  60,  who  had  fallen  from  a  fourth-story  window,  strikin|j 

^  Sundwitb,  Amer  Journ.  Hed.  S<2i.^  Nov.  1628,  p.  216;  from  Load.  Med.  Gai.i 

vol.  1. 
'  Dupiiytrtm,  op  cit.,  p  829. 
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upon  his  feet,  and  breaking  both  thighs.  I  did  not  discover  the  dislo- 
cation of  the  toe  until  sixteen  hours  after  the  accident.  It  was  then 
lying  parallel  with  the  axis  of  the  metatarsal  bone,  upon  which  it  was 
slightly  overlapped!  The  reduction  was  effected  easily  by  pulling  upon 
the  last  phalanx  with  my  fingers,  while  at  the  same  moment  I  pushed 
the  head  of  the  bone  toward  the  socket.  No  swelling  followed,  nor 
has  it  troubled  him  at  all  since  his  recovery. 

With  regard  to  the  treatment,  surgeons  have  experienced  the  same 
difficulty  in  certain  cases  of  dislocation  of  the  great  toe  as  we  have 
seen  exj)erienced  in  similar  dislocations  of  the  thumb.  Occasionally, 
indeed,  the  reduction  has  been  found  to  be  impossible.  The  same 
doubts  have  existed  also  in  relation  to  the  causes  of  this  difficulty,  and 
in  reference  to  the  means  by  which  it  was  to  l)e  overcome.  We  shall 
therefore  refer  the  reader  to  the  chapter  on  Dislocations  of  the  First 
Phalanges  of  the  Thumb  and  Fingers,  for  a  more  full  consideration  of 
this  matter. 

In  case  the  smaller  toes  are  luxated,  the  reduction  is  generally 
effected  with  ease,  by  simple  extension,  or  by  extension  combined  with 
pressure;  sometimes,  also,  the  bone  will  be  more  easily  put  in  place  by 
reversing  the  phalanx  more  completely,  as  we  have  advised  in  certain 
cases  of  dislocation  of  the  fingers. , 

If  the  skin  is  penetrated,  it  will  often  be  found  necessary  either  to 
amputate  or  to  practice  resection  upon  the  exposed  phalanx. 

Sir  Astley  Coo|>er  relates  a  case  of  luxation  of  "all  the  smaller 
toes,"  from  the  metatarsus,  which  had  not  been  reduced,  and  the  sub- 
ject of  which  was,  in  consequence,  so  much  maimed  that  he  was  unable 
to  labor.  It  had  been  occasioned  by  a  fall,  from  a  considerable  height, 
upon  the  extremities  of  the  toes.  A  projection  existed  at  the  roots  of 
all  the  smaller  toes,  the  extremity  of  each  metatarsal  bone  being  placed 
under  the  first  phalanx  of  its  corresponding  toe.  The  swelling  which 
immediately  followed  the  rei-icipt  of  the  injury,  had  concealed  its  nature, 
and  now,  several  months  having  elapsed,  reduction  could  not  be  effected. 
The  only  relief  which  could  be  afforded  him,  therefore,  was  in  wearing 
a  piece  of  hollow  cork  at  the  bottom  of  the  inner  part  of  the  shoe,  to 
prevent  the  pressure  of  the  metatarsal  bones  upon  the  nerves  and 
bloodvessels.^ 


CHAPTER    XXV. 

COMPOUND  DrSLOCATIONS  OF  THE  LONG  BONES. 

Frequency  of  Compound  as  compared  with  Simple  DIslocatiom. — Com- 
pound dislocations,  as  compareci  with  simple,  arc  of  rare  occurrence. 
Of  ninety-four  dislocations  reported  by  Norris  as  having  been  received 
into  the  Pennsylvania  Hospital  for  the  ten  yeara  ending  in  1840,  only 

*  Sir  Astley  Cooper,  op.  cit.,  p.  885. 
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two  were  compound  ;^  and  of  one  hundred  and  sixty-six  dislocations 
in  my  record  of  personal  observation,  only  eight  were  compouDd.  * 

ablative  Frequency  in  the  Different  Joints, — In  my  own  recorded  ca5», 
four  were  dislocations  of  the  tibia  inwards  at  the  ankle-joint,  one  was 
a  partial  (pathological)  luxation  forwards  at  the  same  joint,  one  was  a 
luxation  of  the  astragalus,  one  a  luxation  of  the  head  of  the  humerus 
into  the  axilla,  and  one  a  forward  luxation  of  the  radius  and  alnaat 
the  wrist-joint.  I  have  also  met  with  several  examples  of  compoand 
dislocations  of  the  fingers.  Both  of  the  cases  reported  by  Norris  were 
dislocations  of  the  thumb. 

Sir  Astley  Ck)oper,  speaking  upon  this  point,  says  that  the  elbow, 
wrist,  ankle,  and  finger  joints  are  most  subject  to  these  accidents;  and 
that  he  has  seen  but  two  in  the  shoulder-joint,  and  one  in  the  knee- 
joint.  He  had  never  seen  a  compound  dislocation  at  the  hip-joint,  and 
ne  believed. that  it  was  "scarcely  ever"  so  dislocated.  Mr.  Branf^by 
Cooper  has,  however,  reported  in  detail  a  very  interesting  case  of  this 
accident,  communicated  to  him  by  Dr.  Walker,  of  Charlestown,  Mase., 
in  which  reduction  was  accomplished  by  manipulation  alone,  by  Dr. 
Ingalls  on  the  second  day.  The  patient  died  at  the  end  of  about  three 
weeks.'  So  far  as  I  know,  this  is  the  only  case  upon  record.  Mal- 
gaigne  says  that  a  compound  dislocation  at  the  hip-joint  has  probably 
never  occurred. 

Among  the  case?  of  compound  dislocation  recorded  by  Sir  Astley 
and  Bransby  Cooper,  most  of  which  were  communicated  to  these  gen- 
tlemen by  other  surgeons,  forty-five  were  dislocations  of  the  ankle,  ten 
of  the  astragalus,  four  of  the  ulna  at  the  wrist-joint,  four  of  the  thumb, 
two  of  the  knee,  one  of  the  shoulder,  one  of  the  elbow,  one  of  the  radios 
and  ulna  at  the  wrist,  one  of  the  scaphoid  bone,  and  one  of  the  meta- 
tarsal bone  of  the  great  toe.  Other  writers  have  occasionally  described 
compound  dislocations  of  the  clavicle,  but  I  know  of  no  record  of  a 
compound  dislocation  of  the  lower  jaw. 

Prognosis y  as  determined  by  the  Mode  of  Treatment  adopted  by  mod  of 
the  Ancient  and  many  of  the  Modem  Surgeons, — By  most  of  the  early 
writers  these  accidents,  whenever  they  occurred  in  the  larger  joint.-?, 
were  regarded  as  nearly  beyond  the  reach  of  art.  Says  Hipi)ocrat€s: 
"In  cases  of  complete  dislocation  at  the  ankle-joint,  complicated  with 
an  external  wound,  whether  the  displacement  be  inwards  or  outwards, 
you  are  not  to  reduce  the  parts,  but  let  any  other  physician  reduce 
them  if  he  choose.  For  this  you  should  know  for  certain,  that  the 
patient  will  die  if  the  parts  are  allowed  to  remain  reduced,  and  that 
he  will  not  survive  more  than  a  few  days,  for  few  of  them  jmlss  the 
seventh  day,  being  cut  off  by  convulsions,  and  sometimes  the  leg  and 
foot  are  seized  with  gangrene."  Hippocrates  adds :  "  But  if  not  re- 
duce<l,  nor  any  attempt  at  first  made  to  reduce  them,  most  of  such  cases 


»  Norris,  Amer.  Journ.  Med.  Sci.,  April,  1841,  p.  8S5. 

'  For  tho  most  of  these  cases,  see  TrHiisactions  of  the  New  York  St«t«*  Med.  Soc. 
for  1855,  article  entitled  **  Report  on  Dislocations,  with  especial  rercrenco  to  their 
ResulU,"  by  P.  H.  Hamilton. 

•  A.  Cooper,  on  Dislocations,  etc.,  by  B.  Cooper,  p.  59. 

*  Works  of  Hippocrates,  Sydenham  ed.,  London,  vol.  ii,  p.  634. 
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The  same  remarks  are  applied  by  Hipjxxjrates  to  compound  disloca- 
tions of  the  head  of  the  tibia,  of  the  lower  end  of  the  femur^  of  the 
wrist,  elbow,  and  shoulder  joints ;  death  occurring  in  all  cases,  as  he 
believes,  more  or  less  speedily  whenever  the  bones  are  reduced  and 
retained  in  place  a  sufficient  length  of  time,  and  "  were  it  not  that  the 

Ehysician  would  be  exposed  to  censure,"  he  would  not  reduce  even  the 
ones  of  the  fingers,  since  it  must  be  expected,  he  thinks,  that  their 
articular  extremities  will  exfoliate  even  when  the  reduction  is  most 
successful. 

I  shall  presently  show,  however,  that  even  Hippocrates  advised  and 
probably  practiced  resection  in  certain  cases  of  these  accidents. 

Both  Celsus  and  Gralen  adopt  almost  without  qualification  the  line 
of  practice  laid  down  by  Hippocrates,  an(\  affirm  equally  the  danger 
and  almost  certain  death  consequent  upon  the  reduction  of  compound 
dislocations  in  large  joints.*  Celsus  recommends  resection  in  some 
cases. 

Paulus  jEgineta,  however,  and  after  him  Albucasis,  Haly  Abbas, 
and  Rhazes,  do  not  regard  the  rules  established  by  Hippocrates,  in  re- 
lation to  the  non-reduction  of  the  bones,  as  so  imperative,  nor  the 
results  of  the  opposite  practice  as  so  uniformly  fatal. 

"  Hippocrates  remarks,"  says  Paulus  iEgineta,  "in  the  case  of  dis- 
locations with  a  wound,  the  utmost  discretion  is  requiretl.  For  these, 
if  reduced,  occasion  the  most  imminent  danger,  and  sometimes  death, 
the  surrounding  nerves  and  muscles  being  inflamed  by  the  extension, 
so  that  strong  pains,  spasms,  and  acute  fevers  are  produced,  more  par- 
ticularly in  the  case  of  the  elbows,  knees,  and  joints  above,  for  the 
nearer  they  are  to  the  vital  parts  the  greater  is  the  danger  they  induce. 
Wherefore,  Hippocrates,  by  all  means,  forbids  us  to  apply  reduction 
and  strong  bandaging  to  them,  and  directs  us  to  use  only  anti-inflam- 
matory and  soothing  applications  to  them  at  the  commencement,  for 
that  by  this  treatment  life  may  sometimes  be  preserved.  But  what  he 
recommends  for  the  fingers  alone,  we  would  attempt  to  do  for  all  the 
other  joints ;  at  first  and  while  the  parts  remain  free  from  inflamma- 
tion, we  would  reduce  the  dislocated  joint  by  moderate  extension,  and 
if  we  succeed  in  our  object,  we  may  persist  in  using  the  anti-inflamma- 
tory treatment  only.  But  if  inflammation,  spasm,  or  any  of  the 
aforementioned  symptoms  come  on,  we  must  dislocate  it  again  if  it  can 
be  done  without  violence.  If,  however,  we  are  apprehensive  of  this 
danger  (for  perhaps,  if  inflammation  should  come  on,  it  will  not  yield), 
it  will  be  better  to  defer  the  reduction  of  the  greater  joints  at  the  com- 
mencement; and  when  the  inflammation  subsides,  which  happens  about 
the  seventh  or  ninth  day,  then,  having  foretold  the  danger  from  reduc- 
tion, and  explained  how,  if  not  reduced,  they  will  be  mutilated  for  life, 
we  may  try  to  make  the  attemi>t  without  violence,  using  also  the  lever 
to  facilitate  the  process."^ 

In  the  following  quotations  from  three  of  the  most  celebrated  writers 
of  the  last  two  centuries,  we  find  but  little  if  any  evidence  that  the 

»  Paulus  ^gineta,  Syd.  ed.,  vol.  ii,  p.  610.  *  Ibid.,  p.  509. 
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opinions  of  the  fathers  upon  this  subject  were  not  still  held  in  general 
respects  "  If  the  joint  be  dislocated,  so  that  it  is  either  uncovered,  or 
a  little  thrust  forth  without  the  skin,  the  accident  is  mortal,  and  of 
more  danger  to  be  reduced  than  if  it  be  not  reduced.  For  if  it  be  not 
reduced,  inflammation  will  come  upon  it,  convulsion,  and  sometimes 
death.  2.  There  will  be  a  filthiness  of  the  part  itself.  3.  An  incura- 
ble ulcer,  and  if  perhaps  it  be  brought  to  cicatrize  at  all,  it  will  easily 
be  dissolved  by  reason  of  the  softness  of  it;  but  if  it  be  reduced, it 
brings  extreme  danger  of  convulsion,  gangrene,  and  death."^ 

"Si  vero  in  magnis  articulis  tarn  valida  fuit  facta  luxatio,  ut  liga- 
mentis  ruptis  os  articuli  multum  sit  protrusum  per  integumenta,  hsec 
pars  ossis  vasis  privata  moritur,  citius  autem  si  reponatur,  quam  si  non 
rcponitur;  quare  sola  amputatio  restat  ad  conservationem  vita.''* 

Heister,  who  makes  no  allusion  to  this  subject  in  the  first  edition  of 
his  great  work,  published  at  Amsterdam  in  1739,  adds  the  following 
remarks  in  his  last  edition,  translated  and  published  in  London  in 
1768 :  "  Dislocations  attended  with  a  wound,  especially  of  the  shoulder 
or  thigh-bone,  are  of  very  bad  consequence,  and  often  endanger  the 
life  of  the  patient;  in  Celsus's  opinion  (Book  VIII,  Chap.  XX\^, 
whether  the  bones  be  replaced  or  not,  there  is  generally  great  danger; 
and  so  much  the  more  the  nearer  the  wound  is  to  the  joint.  Hippoc- 
rates has  declared  that  no  bones  can  be  reduced  with  security,  beside 
those  of  the  hands  and  feet.  ( Vediar.  19,  5.)  See  more  on  this  sub- 
ject in  that  passage  of  Celsus  just  now  quoted,  though  I  by  no  means 
recommend  the  following  him  implicitly."' 

Such  were  the  extreme  views  as  to  the  fatality  of  these  accidents, 
and  of  the  feebleness  of  our  resources,  entertained  by  the  ancient,  and 
even  by  the  more  modern  writers  almost  down  to  our  own  day ;  with 
only  rare  exceptions  these  limbs  were  condemned  either  to  great  and 
inevitable  deformity,  or  to  amputation.  Nor,  if  we  speak  only  of 
their  fatality,  have  surgeons  ceased  to  regard  these  accidents  as  among 
the  most  grave  with  which  they  have  to  deal. 

Pathology  and  Appredatlon  of  the  Sources  of  Danger  as  comjHircd 
€sj)eciaUy  with  Compound  Fractures, — The  danger,  according  to  Sir 
Astley  Cooper,  consists  in  the  rapid  inflammati(m  of  the  synovial 
membranes,  which  is  speedily  followed  by  suppuration  and  ulceration, 
whereby  the  ends  of  the  bones  Ixjcome  exposed  ;  and  for  the  repair  of 
which  lesions  great  general  as  well  as  local  efforts  are  required,  and  a 
high  degree  of  constitutional  irritation  results.  In  addition  to  which 
circumstances,  "  the  violence  inflicted  on  the  neighboring  parts,  the 
injury  of  the  muscles  and  tendons,  and  the  laceration  of  bloodvessels, 
necessarily  lead  to  more  important  and  dangerous  consecjuences  than 
those  which  follow  simple  dislocations." 

The  sources  of  danger  enumerated  by  Sir  Astley  Cooper  have  been 
regarded  as  sufficient  to  account  for  their  extraordinary  fatality  by  the 


^  Chirurgeon's  Storehouse.  By  Johannes  Scultctus,  of  Ulme,  in  Suevia.  London 
ed.,  1674,  p.  31. 

^  Johannes  do  Gorter.     Chirurgia  repurgata.     Lugduni  Batavorem,  174*2,  t.  86. 

'  General  System  of  Surgery,  by  Dr.  Laurence  Heisler.  8th  ed.  London,  17GS, 
vol.  i,p.  1G4. 
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majority  of  those  modern  surgical  writers  who  have  alluded  to  the 
eubject;  but  I  must  confess  tliat  to  me  they  do  not  appear  so.  In 
compound  fractures  the  mortality  is  far  less ;  yet  one  might  naturally 
suppose,  that  when  the  sharp  and  irregular  fragments  are  pressing  into 
the  flesh,  among  nerves  and  bloodvessels,  the  irritation  and  inflamma- 
tion would  be  equal,  if  not  more  than  equal,  to  the  irritation  and  con- 
seouent  inflammation  produced  by  exposing  a  joint  surface  to  the  air; 
inoeed,  modern  experience  has  sufficiently  shown  that  these  surfaces 
are  much  more  tolerant  of  atmospheric  exposure,  and  of  the  action  of 
many  other  irritants,  than  surgeons  formerly  supposed.  A  clean  inci- 
sion into  a  large  joint,  which  exposes  the  synovial  membranes  to  the 
air,  and  which  permits  the  products  of  inflammation  to  escape  freely, 
is  attended  with  much  less  danger  than  a  small  puncture  which  does 
not  at  all  permit  the  air  to  enter,  nor  the  increased  synovia  and  the 
pus  to  es(*ape.  Very  grave  results  sometimes  follow  from  large  wounds 
into  large  joints,  but  under  judicious  treatment  such  results  are  the  ex- 
ception and  not  the  rule.*  But  Sir  Astley  evidently  attributes  more  of 
the  bad  consequences  to  the  exhausting  effects  of  the  efforts  at  repair, 
than  to  the  immediate  inflammation  resulting  from  the  exposure  of  the 
joint.  It  is  pretty  certain,  however,  that  a  majority  of  these  patients 
die  at  a  period  too  early  to  render  this  cause  in  any  considerable  degree 
operative. 

As  to  the  bruising  of  the  "  muscles  and  tendons,  and  laceration  of 
bloodvessels,"  it  cannot  be  denied  that  it  must  usually  be  greater  than 
in  "simple  dislocations;"  and  I  will  not  say  that  it  is  not  in  a  given 
number  of  instances  greater  than  in  the  same  number  of  instances  of 
comi)ound  fractures.  The  tissues  have  often  been  thrust  rudely  through 
by  a  large  and  smooth  l)one,  and  the  tendons  have  been  stretched  vio- 
lently or  torn  completely  asunder;  while  occasionally  large  arteries, 
which  are  prone  to  hug  the  bones  about  the  joints,  are  lacerated  and 
left  to  bleed.  That  the  importance  of  those  complications,  however, 
may  not  be  overestimated,  we  must  state  that  Sir  Astley  Cooi>er  him- 
self has  remarked  how  seldom,  in  compound  dislocations  of  the  ankle- 
joint,  the  large  arteries  are  injured  ;  that  a  tearing  of  the  ligaments  and 
of  the  tendons  is  almost  as  likely  to  occur  in  simple  dislocations  as  in 
compound;  and,  indeed,  that  in  neither  case  are  the  tendons  usually 
ruptured,  but  only  thrust  aside.  Moreover,  the  skin  is  often  made  to 
give  way  not  so  much  from  the  pressure  of  the  round  head  within,  as 
from  the  equal  pressure  of  some  sharp  angular  body  from  without.  In 
all  these  respects,  there  are  many  examples  of  compound  fractures 
which  |)osses8  not  a  whit  of  advantage;  in  which  cases,  nevertheless,  the 
surgeon  feels  very  little  doubt  as  to  the  ultimate  cure. 

In  short,  the  clauses  which,  according  to  Sir  Astley  Cooper,  deter- 
mine the  extraordinary  fatality  of  these  accidents,  do  not  sufficiently 
differ  from  those  which  operate  in  compound  fractures  to  occ^ision  so 
great  a  difference  in  results,  and  the  fatality  of  comfwund  dislocations 


*  Upon  thi8  point,  !»t»e  the  very  nblo  article,  cntitlod  "  Amputations  and  Compound 
Fractures,"  by  John  O.  Stone,  in  the  New  York  Journal  of  Medicine,  vol.  iii,  of 
2d  serieii,  p.  316,  Nov.  1849. 
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remains  unexplained ;  or  if  surgical  writers  have  here  and  there  inti- 
mated the  true  cause,  they  have  failed  to  give  it  its  proper  place  and 
value. 

I  think  the  cause  of  the  greater  fatality  of  compoand  dislocations 
over  compound  fractures  is  to  be  found  in  the  simple  fact  that  disloca- 
tions are  generally  reduced,  and  by  splints  or  other  apparatus  success- 
fulfy  maintained  in  place,  while  compound  fractures,  as  my  statistical 
report  of  cases  has  proven,  are  not  generally  reduced  completely,  nor 
can  they  by  any  means  yet  devised,  except  in  a  few  cases,  be  main- 
tained in  pla(«  if  reduced.  Broken  limbs,  whether  simple  or  com- 
pound in  their  character,  will  in  a  great  majority  of  cases  shorten  upon 
themselves  in  spite  of  the  most  assiduous  and  skilful  attempts  to  pre- 
vent it.* 

In  adults  most  bones  break  obliquely,  and  cannot  be  made  to  sup- 
port each  other,  and  even  in  transverse  iFractures  the  broken  ends  are 
generally  small  compared  with  the  articular  ends  of  the  same  bones, 
and  afford  a  very  uncertain  and  inadequate  sup[)ort  for  themselves;  not 
to  speak  of  the  difficulty  of  once  bringing  their  ends  into  exact  apposi- 
tion where  the  muscles  are  powerful,  or  where  they  lie  iml>edded  in  a 
large  mass  of  flesh  so  that  they  cannot  be  felt.  While,  on  the  other 
hand,  dislocated  bones,  whether  simple  or  compound,  are  capable,  when 
restored  to  place,  of  supporting  themselves;  or  with  only  slight  assist- 
ance, their  reduction  may  be  maintained;  it  is  also  ordinarily  a  work 
of  no  great  difficulty  to  reduce  them. 

Herein,  then,  consists  the  most  important  difference  between  thfc^ 
two  classes  of  accidents,  which  are  in  other  respects  so  similar.  In  the 
one,  the  very  nature  of  the  injury  prevents  the  complete  reduction,  and 
the  consequent  violent  strain  of  the  muscles,  tendons,  and  other  soft 
tissues;  while  in  the  other,  the  nature  of  the  accident  leaves  it  in  the 
power  of  the  surgeon  to  reduce  the  bones,  and  modern  surgery  has  in  a 
great  measure  sanctioned  the  practice  of  maintaining  them  in  place, 
in  defiance  of  the  eflorts  of  the  muscles,  and  sometimes,  no  doubt,  at  the 
imminent  hazard  of  the  life  of  the  patient. 

Is  it  not  fair  to  presume  that  tissues  which  have  bc^n  streti»hed  and 
lacerated,  require  rest  in  order  that  they  may  recover  from  the  effe<Us  oj 
their  injuries?  And  if  the  soft  parts  are  really  more  injured  in  di.slo- 
cations  than  in  fractures,  does  not  the  indication  for  rest  become  foi 
this  very  reason,  more  imperative? 

(jincval  Infereiici\s, — We  have  come,  then,  to  regard  the  shortening 
of  liuihs  after  fractures,  within  certain  limits  and  in  certain  ciise?s,  ns  i 
conservative  circumstance  rather  than  as  a  circumstance  which  the  sur- 
geon should  in  all  cast\s  seek  to  prevent. 

There  is  abundant  evidence  that  the  ancients  had  some  knowle^dge  o\ 
the  vahie  of  rest  to  the  muscles,  tendons,  etc.,  in  the  prevention  of  in- 
flnnimation  afler  compound  dislocations,  since  they  consta'ntly  urge  the 
greater  danger  of  reducing  these  elislocatious,  than  of  leaving  them  un- 
reduced; and  they  do  not  hesitate  to  recommend,  that  in  case  violent 


^  "  Koport  on  Deformities  after  Fractures."      Trans.  Am.  Med.  Assoc,  vols,  viii, 
ix,  and  x. 
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inflammation  supervenes  upon  the  reduction,  the  bone  shall  immedi- 
ately be  again  dislo<»ted.  Gralen  speaks  very  explicitly  on  this  subject, 
and  says  that  '^  the  danger  in  reduction  consists  partly  in  the  additional 
violence  inflicted  on  'the  muscles,  and  partly  in  their  being  then  put 
into  a  stretched  state,  whereby  spasms  or  convulsions  are  brought  on, 
and  gangrene  as  the  result  of  the  intense  inflammation  which  ensues ;" 
and  Paulus  ^gineta  remarks :  "  For  these,  if  reduced,  occasion  the 
most  imminent  danger,  and  sometimes  death ;  the  surrounding  nerves 
and  muscles  being  inflamed  by  the  extension,"  etc. 

I  have  already  quoted  from  Sir  Astley  Cooper  the  causes  or  reasons 
which  he  has  assigned  for  the  fatality  of  compound  dislocations;  and 
the  same  reasons  have  generally  been  assigned  by  those  who  have 
written  since  his  day  ;  but  he  has  elsewhere,  when  speaking  of  exsec- 
tion,  given  place  to  the  very  idea  for  which  we  claim  so  much  promi- 
nence, the  danger  arising  from  a  stretching  of  the  muscles.  Mr.  Liston, 
also,  and  Mr.  Miller,  when  speaking  especially  of  dislocations  of  the 
tibia  at  the  ankle-joint,  refer  to  the  same  source  of  danger. 

Ti*eat)ne)U. — Let  us  see  now  the  alternatives  which  surgery  presents 
for  the  treatment  of  these  intractable  accidents. 

1.  Reduction  of  the  bone. 

2.  Non-reduction. 

3.  Amputation. 

4.  Tenotomy. 

5.  Resection  and  reduction. 

The  questions  for  us  to  consider  are,  first,  by  which  of  these  several 
methods  is  the  life  of  the  patient  rendered  most  secure?  and  second, 
where,  of  two  or  more  methods,  all  are  equally  safe,  by  which  will  he 
sufler  the  least  maiming  or  mutilation? 

By  lieduction. — We  have  seen  already  how  the  old  surgeons  regarded 
the  practice  of  reducing  com[)ound  dislocations  of  the  larger  joints.  It 
is  not  difficult,  however,  to  find  in  the  records  of  surgery  numerous 
examples  of  successful  terminations  under  this  practice. 

Dr.  White,  of  Hudson,  N.  Y.,  has  reported  a  case  of  this  kind  in 
which  the  dislocation  was  at  the  ankle-joint.*  Pott  says  he  has  seen 
this  practice  occasionally  succeed,^  and  Mr.  Scott  communicated  to  the 
Lancdj  in  March,  1837,  a  case  of  compound  dislocation  of  the  humerus 
successfully  treated  by  reduction.  Sir  Astley  Cooj^er  also  records 
several  cases  of  compound  dislocations  at  the  lower  end  of  the  tibia  and 
fibula,  successfully  treated  by  reduction. 

A  careful  examination,  however,  of  those  cases  reported  by  Sir 
Astley  as  having  been  reduced  without  resection,  and  which  resulted 
in  cures,  does  not  in  my  opinion,  leave  much  substantial  evidence  in 
favor  of  the  practice ;  or  perhaps  we  ought  rather  to  say  that  it  leaves 
only  a  qualified  evidence  of  its  propriety  in  certain  cases.  He  has 
mentioned  about  sixteen  of  these  examples,  comprising  dislocations  of 
the  lower  end  of  the  tibia,  or  of  the  tibia  and  fibula,  outwards,  also 
inwards  and  forwards,  all  of  which,  save  one  quoted  from  Mr.  Liston, 

1  White,  Amer.  Journ.  Med.  Sci.,  Nov.  1828,  p.  109. 
»  Pott,  Chirurg.  Works,  vol.  ii,  p.  243. 
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have  been  reported  to  him  by  other  surgeons,  and  not  one  of  which 
had  he  ever  seen  himself.  Many  of  the  cases  are  reported  very  loosely, 
evidently  in  reply  to  circular  letters,  and  from  memory,  without  re- 
corded notes,  and  by  unknown,  and  in  some  sense  irresponsible  sur- 
geons. It  is  not  always  said  whether  the  wounds  in  the  soft  parts 
were  made  by  the  protrusion  of  the  bones,  or  by  some  external  violence; 
yet  this  is  certainly  a  very  material  point  in  determining  whether  re- 
duction is  to  be  followed  by  inflammation  or  not.  The  results,  some- 
times only  attained  after  exposure  to  great  hazards,  are,  after  all,  often 
sufficiently  unfavorable. 

It  will  be  noticed,  also,  that  in  Cases  152  and  153,  the  astragalus 
was  comminuted  and  removed,  either  at  first  or  at  a  later  day ;  and  in 
Cases  154,  155,  156,  and  160,  the  tibia,  and  also  probably  the  fibula, 
were  broken,  and  it  does  not  api)ear  but  that  in  consequence  of  this 
complication  the  limb  became  shortened,  and  the  muscles  were  thus 
put  at  rest,  very  much  as  if  the  bones  had  been  retracted ;  and  in  one 
of  the  cases  enumerated  under  161,  the  lower  end  of  the  tibia  spon- 
taneously exfoliated.  That  a  comminution  or  that  any  fracture  of  the 
astragalus,  or  of  the  tibia  and  fibula,  should  l^  regarded  in  these  ca?es 
as  rendering  the  accident  less  grave,  can  only  be  comprehended  by  a 
full  appreciation  of  the  value  of  relaxation  of  the  muscles. 

The  few  cases  which  remain  after  this  exclusion  do  indeed  illustrate 
how  nature  and  skill  may  triumph  over  great  difficulties,  but  nothing 
more. 

It  is  possible,  also,  that  some  of  these  examples  of  recovery  aftei 
reduction  may  admit  of  an  explanation  entirely  consistent  with  oui 
own  views  of  the  true  source  of  the  danger  in  these  accidents,  it  indeec 
they  do  not  tend  actually  to  confirm  our  doctrines.  I  have  myself  seer 
one  example  of  complete  recovery  after  the  re<luction  of  a  comi>ounc 
dislocation  at  the  ankle-joint,  although  resection  w'as  not  practiced 
but  in  this  case,  all  the  tissues,  or  nearly  all  w-hich  suffered  any  injun^ 
were  completely  torn  asunder,  and  therefore  wholly  removed  from  th< 
danger  of  which  we  have  spokeu.  The  example  to  which  we  allude  i: 
the  following:  On  the  30th  of  Oct.  1858,  John  Bourquard,  a?t.  30,  wa; 
caught  in  the  tow-line  of  a  canal-boat,  causing  a  compound  di.sloc::itioi 
of  the  right  ankle-joint.  I  found  the  foot,  immediately  afler  the  aan 
dent,  thrown  comj)letely  back  against  the  lower  part  of  the  leg,  tin 
integuments  in  front  of  the  joint,  as  well  as  all  of  the  tendons  am 
ligaments  on  this  side,  being  completely  torn  asunder,  while  the  tendo 
Achillis,  and  the  tendons  behind  both  of  the  malleoli,  with  the  c»orre 
sponding  integuments,  were  uninjured.  This  immunity  of  the  tissue 
behind  the  malleoli  was  due  to  the  direction  in  which  the  foot  wa 
drawn,  namely,  directly  backwards.  Everything  which  had  suf!ere( 
a  strain  being  thoroughly  severed,  I  did  not  hesitate  to  attempt  to  sav< 
the  limb  without  resection.  The  reduction  was  accon)j>lished  ver 
easily.  The  leg  and  foot  were  i)laced  in  a  box  filkni  with  bran,  am 
cool  water  dressings  were  applied  to  the  portion  w^hich  was  exposed 
On  the  22d  of  November  the  limb  was  removed  from  the  bran  to  i 
pillow,  the  union  being  sufficient  not  to  demand  so  much  lateral  sup- 
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port.  About  the  first  of  March  he  left  the  hospital,  the  wound  having 
closed,  but  the  ankle  remaining  swollen  and  stiff. 

I  have  also  seen  two  cases  in  which  the  foot  has  been  nearly  severed 
from  the  1^  through  the  ankle-joint,  by  means  of  a  "  reaper."  In 
each  case  the  patient  was  standing  with  his  back  to  the  machine,  and 
one  of  the  blades  cut  horizontally  from  side  to  side,  severing  everything 
except  alK)ut  three  inches  of  integuments  in  front,  and  the  extensor 
tendons  of  the  toes.  In  the  first  instance,  having  seen  the  patient,  a 
gentleman  nearly  sixty  years  of  age,  within  three  or  four  hours  of  the 
time  of  the  receipt  of  the  injury,  I  found  him  exceedingly  exhausted 
by  the  haemorrhage.  Both  malleoli  were  cut  off  smoothly,  the  knife 
having  severed  the  linibso  exactly  through  the  joint,aa  to  have  touched 
the  cartilage  at  but  one  or  two  points.  Having  secured  the  bloo<l  vessels, 
I  replaced  the  foot,  and  after  a  few  days  of  attendance  I  left  him  in 
the  charge  of  an  excellent  young  surgeon.  Dr.  Robertson,  of  Lancaster, 
N.  Y.,  to  whose  diligence  and  skill  the  patient  is  no  doubt  mainly 
indebted  for  his  recovery.  After  the  lapse  of  nearly  one  year  he  t\as 
able,  by  the  assistance  of  a  shoe  furnished  with  lateral  supports,  to 
walk  very  well.  In  the  second  case,  which  was  only  brought  to  my 
noti(!e  some  months  after  the  accident  occurred,  in  consequence  of  a 
troublesome  fistula  near  the  ankle-joint,  the  recovery  had  been  com- 
plete except  that  a  small  fragment  of  one  of  the  malleoli  was  necrosed 
and  required  removal. 

Dr.  Eli  Hurd,  of  Niagara  Co.,  N.  Y.,  was  equally  fortunate  in  a  case 
of  compound  dislocation  of  the  shoulder-joint.  Thisw^as  in  the  person 
of  G.  T.,  ffit.  30,  who  was  caught  in  the  gearing  of  a  threshing-machine 
on  the  18th  of  February,  1852,  which,  having  drawn  him  in  with  great 
force,  dislocated  the  head  of  the  left  humerus  downwards  through  the 
integuments  into  the  axilla.  Reduction  was  accomplished  according 
to  the  method  recommended  by  Nathan  Smith,  by  pulling  from  eaclv 
wrist  at  right  angles  with  the  bcxly,  while  the  operator  himself  seized 
the  nakeil  head  of  the  humerus  with  his  left  hand,  his  right  resting 
upon  the  top  of  the  shoulder,  and  pushed  it  into  place.  The  time 
occupied  in  the  reduction  was  about  thirty  seconds.  The  forearm  was 
then  suspended  in  a  sling,  and  the  venous  hsemorrhage,  occasioned  by 
a  rupture  of  the  subclavian  vein,  was  arrested  by  compression.  The 
t^umentary  wound,  between  three  and  four  inches  in  length,  was 
subsequently  closed  by  sutures,  and  cool  water  dressings  were  applied.. 
On  the  fourth  day  the  wound  had  united  by  first  intention,  and  the 
man  was  walking  about  his  room.  In  less  than  a  month  he  was  dis- 
missed cured,  and  in  the  following  harvest  he  was  able  to  cut  his  own 
hay  and  grain,  and  to  use  his  arm  as  before  the  accident.* 

Miller  and  Hoffman  reduced  successfully  a  compound  dislocation  of 
the  knee,^  and  Galli  has  communicated  a  similar  case  to  Malgaigne.^ 

Whether  either  of  the  last  three  mentioned  examples  admit  of  the 
same  explanation  as  the  preceding  three,  I  am   unable  to  say,  but 


1  Hurd,  Buffalo  Med.  Journ.,  vol.  ix,  p.  119. 

*  Miller  and  Hofl'nmn,  London  Med.  Kepos.,  vol.  xxiv,  p.  846. 

»  Galli,  Malgaigno,  op.  cit.,  t.  ii,  p.  958. 
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whether  they  flo  or  ilo  not,  they  are  too  exeeptioDal  5o  thetr  charartrr 
to  prejiKiice  the  argument  materiEilly  which  we  shall  hereafier  uuk« 
in  tkvor  of  reseetion, 

NoH'Hahidion, — On  the  other  haiul,  it  will  be  very  diffitnih  to  find 
an  etjual  numlj»er  of  caf*es  of  cr>mjK>und  dis)oeations,  iinretlueetl,  whki  , 
have  tt*rininate<l  favorably.     The  faet  ib,  no  doubt,  that  at  the  i>re*i«nt[ 
day  very  few  surgeons  would  fc'el  themftelven  juHtified  in   leaving  a  I 
bone  out  of  plaw  unle^  they  proceeded  to  amputate.     In  the  Trajuni 
ddiom  of  the  Neio  York  Slate  Medical  Soeiett/  for  1855,  I  have 
ported  (Oiuse  16  of  Tibia  ami  Fibula,  p*  87)  a  corapound  di-' 
at  the  ankle-joint,  whieh,  heint^  u n red ucxhI,  terminated  fatal  I 
twenty-eight! I  day.     This  is  the  only  example  of  a  ec>m|M»iind  di>lii* 
cation  of  a  long  tmne,  left  unrednce<l,  wliieh  has  fallen  un<ler  n»y  utwi 
serration  J  excepting,  of  course,  tho^e  cases  in  which  antputatton  wiui^ 
ira  met! lately  practiced. 

The  united  testimony,  however,  of  the  old  surgeon**,  who  jfin>erallf 
neither  aniptitated  nor  adopte<l  the  method  of  resection,  but 
ommeude^l  and  practiced  non*reduftion,  is,  that  it   is  nuicdi   i 
to  leave  these  bones  unreduced,  than  to  reduce  theiu  without  rts^M?^ 
tion ;  and  1  see  no  reason  to  doubt  the  cta-reetness  of  tlu*ir  opinio 
io  this  matter.     But  whetlier  it  would  be  more  safe  to  leave  »uc 
Ihubs  uaraluced,  or  having  practiced  rei«ection   to  restore   the 
another  question,  in  which  the  advantage  and  comparative  ftafd_ 
the  latter  [practice  are  ttw  obvious  to  recjuire  explanation  or  defence. 

Ai)ijtnfation. — Says  Pott:  "When  this  accident  |di>*Iot^tion  nf  th 
ankle)  is  accompanietl,  as  it  sometimes  is,  with  a  wound  of  the  integtl 
ments  of  the  inner  ankle,  and  that  maile  by  the  protrusion  of  the  boni^ 
it  not  nn frequently  ends  in  a  fatal  gangrene,  unless  preventcfl  h 
timely  amputation,  though  I  have  several  times  seen  it  do  very^ 
witliout."  And  Sir  Astlcy  Coojjer,  speaking  of  componntl  rlishK'i 
of  the  ankle-j*)int,  remarks:  "Thirty  years  ngo  it  was  the  i>niJ*j 
amputate  limbs  for  this  accident,  and  the  openition  was  (lien  the 
absolutely  necesisary  for  the  preservation  of  life,  by  somis  i>f  otir 
surgeons."  Nor  is  it  difficutt  to  see  by  what  reasoning  siirgi*fjiui4 
"thirty  years  ago"  had  fallen  back  upon  this  desperate  reme<iy. 
red  net  ion  and  non-reduction  having  proven  eminerjtly  hawirthw 
the  absence  of  perhajKs  l>otii  knowledge  and  ex]>erience  in  rx'sr 
they  finally  adojjted  the  alternative  of  amputation,  as  that  wbieli 
all  must  give  to  the  piatient  the  lK\*4t  chance  for  life;  imd  were  no  otha 
alternatives  to  be  prt*sent<:Hl,  tliis  would  be  our  choiw  in  a  large  pr 
portion  of  casei*. 

It  must  not  be  understood,  however,  that  amputation  is  an  if^cpedif 
wholly  free  from  danger;  or,  indecnl,  that  the  chancej*  of  the  )i4iticn( 
are  in  the  averjige  very  greatly  increased  by  this  practice*     IJf  thirtw! 
amputations  made  for  com|)ound  dislocations  at  the  ankle-joiot,  in 
Royal   Infirmary  at  Edinburgh,  only  two  resulted   in  the  rt*eovcrT  ' 
the   patients.^     Alludiug    to    which,  Mr.  Fergusson    rt^tnurks :    **A% 
amount  of  mortality  which  may  well  incline  the  surgeuu  lu  act  wp< 


»  Edinb.  Med.  Monthly,  Aug.  1814. 
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the  doctrine  inculcated  by  Sir  Astley  Cooper"  (to  attempt  to  save 
the  limb  by  reduction).  But  Mr.  Fergussou  has  added  a  sentiment 
which  accords  very  closely  with  my  own  experience  and  opinions. 
"  I  fear,  however,  that  in  the  attempts  which  have  been  made  to  save 
the  foot  (by  reduction),  the  results  in  all  the  cases  have  not  met  with 
the  same  publicity — that  the  instances  where  amputation  has  been 
afterwards  necessary,  or  where  death  has  been  the  consequence,  have 
not  always  been  recorded ;  and,  from  what  I  have  myself  seen,  I  would 
caution  the  inexperienced  practitioner  from  being  over-sanguine  in 
anticipating  a  happy  result  in  every  example." 

By  Tenotomy.  —  As  a  means  of  overcoming  the  resistance  of  the 
muscles,  and  for  the  purpose  especially  of  facilitating  the  reduction, 
tenotomy  has  been  proposed.  First  by  Dieffenbach  in  cases  of  ancient 
unreduced  luxations;  but  Wm.  Hey,  Jr.,  was  the  first  to  make  a  prac- 
tical application  of  this  suggestion  in  a  case  of  compound  dislocation. 
After  cutting  the  tendo-Achillis,  the  ankle  being  dislocated,  the  reduc- 
tion was  easily  effected,  but  a  strong  tendency  to  displacement  back- 
wards remained,  and  he  was  obliged  afterwards  to  cut  the  tendons  of 
the  tibialis  posticus  and  flexor  longus  digitoruni.* 

This  method,  based  in  some  degree  upon  a  very  correct  notion  of 
the  principal  sources  of  difficulty,  I  regard  as  totally  impracticable, 
at  least  to  any  useful  or  adequate  extent.  In  order  to  be  efficient,  all 
the  tendons  passing  the  articulations  must  l)e  cut,  or  nearly  all  of 
them  ;  and  I  doubt  whether  the  judgment  of  any  discreet  surgeon  will 
ever  sanction  such  an  extreme,  I  might  almost  say  such  an  absunl, 
measure.  Nor  do  I  think  that  in  the  point  of  view  in  which  we  are 
now  considering  this  subject,  having  reference  only  to  the  question  of 
danger,  if  the  cutting  of  the  tendons  was  sufficiently  extensive  to  have 
any  real  effect  in  facilitating  the  reduction,  the  practice  would  be  found 
to  have  any  advantage  over  other  methods  known  to  be  eminently 
dangerous. 

By  Rpsection. — Finally,  resection  presents  itselffor  our  consideration 
as  the  only  remaining  surgical  expedient. 

We  have  seen  that  most  of  the  early  writers  understood  the  effects 
of  a  constant  strain  upon  the  muscles  in  increasing  the  danger  of 
spasms,  inflammation,  and  death ;  but  in  general  they  have  suggested 
no  remedy  but  non-reduction  or  amputation.  Hippocrates,  however, 
uses  the  following  language,  after  speaking  of  resection  of  protruding 
bones  in  accidental  amputations  or  in  fractures  of  the  fingers:  "  Coni- 

f)Iete  resec»tion  of  bones  at  the  joints,  whether  the  foot,  the  hand,  the 
eg,  the  ankle,  the  forearm,  the  wrist,  for  the  most  part,  are  not  at- 
tended with  danger,  unless  one  be  cut  off  at  once  by  deliquium  animi, 
or  if  continued  fever  8U})ervene  on  the  fourth  day."  To  which  pas- 
sage the  translator  adds  the  following  note :  "  This  paragraph  on  resec- 
tion of  the  bones  in  compound  dislocations  and  fractures  contains 
almost  all  the  information  on  the  subject  which  is  to  be  found  in  the 
works  of  ancient  medicine."  Cclsus  notices  the  practice  of  resection 
in  compound  dislocations  very  briefly,  as  follows :  "Si  nudum  os  emi- 


*  Hey,  Trans,  of  Provinc.  Med.  nnd  Surg.  Assoc,  vol.  xii,  p.  171,  1844. 
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net,  impedi  men  turn  semper  futurum  est;  ideo  quod  excedit,  abscin- 
dendum  est." 

Mr.  Hey,  of  Leeds,  was  the  first  of  modern  surgeons  who  called 
especial  attention  to  the  value  of  resection  in  compound  dislocations. 

Subsequently,  Mr.  Parks,  of  Liverpool,  in  an  "  Account  of  a  New 
Method  of  treating  Diseases  of  the  Joints  of  the  Knee  and  Elbow " 
advocates  the  practice  of  resection  in  certain  cases  of  diseases  of  these 
joints,  but  especially  in  "affections  of  the  joints  produced  by  external 
violence." 

Mr.  Lev^ille,  in  France,  also  following,  as  he  affirms,  the  guidance 
of  Hippocrates,  has  advocated  a  similar  practice. 

Velpeau,  Syme,  Fergusson,  Erichsen,  Miller,  Liston,  Chelius,  Lizars, 
Gibson,  Norris,  under  certain  circumstances,  and  esi)ecially  where  the 
bones  cannot  otherwise  be  reduced,  and  where  the  dislocations  occur 
in  certain  joints,  and  especially  the  elbow  and  ankle  joints,  recommend 
resection.  To  which  names  we  may  add  that  of  Sir  Astley  Cooper, 
who  has  considered  the  subject,  as  applied  to  the  ankle-joint,  quite  at 
length,  and  who  says :  "  I  have  known  no  case  of  death  when  the 
extremities  of  the  bone"  (tibia,  at  the  ankle)  "have  been  sawed  off, 
although  I  shall  have  occasion  to  mention  some  cases  which  terminated 
fatally  when  this  was  not  done." 

Why  resection  should  diminish  the  danger  to  life,  by  placing  at 
rest  the  injured  muscles,  has  been  already  sufficiently  considered;  but 
it  seems  not  improbable  that,  if  synovial  membranes  are  actually  more 
susceptible  of  violent  and  dangerous  inflammations  than  the  other 
tissues  about  the  joints,  then  would  this  source  of  danger  be  removed 
just  in  proportion  as  the  synovial  membranes  themselves  are  removed. 
Such,  indeed,  was  the  argument  used  by  Sir  Astley  ;  and  Mr.  South,  in 
a  note  to  Chelius,  when  referring  to  this  fact,  has  made  the  following 
statement : 

"  In  compound  dislocations  of  the  ankle-joint,  with  protrusion  of 
the  shin-bone  through  the  wound,  most  English  surgeons  saw  oif  the 
joint  end,  not  merely  to  render  reduction  more  easy,  but  also,  accord- 
ing to  Sir  Astley  Cooper's  opinions,  to  lessen  the  suppurative  process, 
by  diminishing  the  synovial  surface.  This  mode  of  practice  is  cer- 
tainly not  commonly  followed  in  reference  to  other  joints,  and  the 
yonnger  Cline  was  always  opposed  to  its  being  resorted  to  in  dislocated 
ankle." 

The  following  cases  having  occurred  under  my  own  eye,  will  serve 
to  illustrate  the  value  of  the  principle  which  I  have  been  endeavoring 
to  establish  : 

Samuel  Adamson,  of  Buffiilo,  a?t.  24,  w^as  caught  by  the  cable  of  a 
vessel,  finnc  17th,  1855,  dislocating  the  left  tibiaat  its  lower  end  in- 
wards, and  breaking  the  fibula  two  inches  above  the  ankle.  I  was 
immediately  called,  and  found  the  tibia  protruding  through  the  skin 
about  three  inches.  The  periosteum  was  torn  up,  and  the  airtilaginous 
surface  of  the  end  of  the  bone  was  roughened.  His  thigh  was  also 
severely  bruised  and  lacerated,  but  the  bone  was  not  broken. 

Dr.  Board  man  assisting  me,  we  attempted  to  reduce  the  bones,  but 
with  our  hands  we  found  it  impossible  to  do  so.     I  proceeded  imme- 
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diately  to  remove  about  one  inch  and  a  half  of  the  lower  end  of  the 
tibia  with  the  saw.  The  remaining  portion  was  then  brought  easily 
into  place,  and  the  wound  dressed  with  sutures,  adhesive  straps,  band- 
ages, and  light  splints.  On  the  same  day  he  became  an  inmate  of  the 
marine  wards  at  the  Hospital  of  the  Sisters  of  Charity,  and  was  placed 
under  the  care  of  Dr.  Wilcox,  through  whose  politeness  I  was  permitted 
to  see  him  frequently. 

The  wound  in  the  leg  healed  kindly,  with  only  a  slight  amount  of 
inflammation  and  suppuration.  Violent  inflammation,  however,  oc- 
curred in  the  thigh,  followed  by  extensive  suppuration  and  sloughing. 
This,  in  fact,  proved  to  be  by  far  the  most  serious  injury,  and  that 
which  most  endangered  his  life  and  delayed  his  recovery. 

After  about  two  months,  the  ankle  was  in  such  a  condition  as  to 
require  little  or  no  further  attention.  The  fragments  of  the  fibula  had 
shortened  upon  each  other  and  were  united,  so  that  the  tibia  rested 
upon  the  astragalus.  It  was  nearly  two  months,  however,  before  he 
began  to  walk,  owing  to  the  condition  of  his  thigh. 

August  24, 1856,  fourteen  months  after  the  accident,  Adamson  called 
at  my  office.  He  was  then  employed  again  as  a  sailor  on  board  the 
schooner  Sebastopol,  and  performed  all  the  duties  of  an  ordinary  deck- 
hand. His  leg  is  shortened  one  inch  and  a  quarter;  from  which,  it 
seems,  that  there  has  been  some  deposit  upon  the  end  of  the  bone,  which 
has  compensated  for  one-quarter  of  an  inch  of  that  which  I  removed. 
The  ankle  is  perfect  in  its  form,  being  neither  turned  to  the  right  nor 
to  the  left,  and  he  treads  square  and  firm  upon  the  sole  of  his  foot. 
There  is  considerable  freedom  of  motion,  especially  in  flexion  and  ex- 
tension.    Occasionally  it  becomes  a  little  swollen  and  painful. 

January  1, 1875,  Rosanna  Wilbur,  set.  45,  was  admitted  to  ward  13, 
Bellevue,  having  just  been  injured  by  a  street  car.  She  was  in  good 
health,  but  very  fat,  weighing  185  lbs.  She  was  found  to  have  a  com- 
pound dislocation  at  the  right  i^nkle-joint — the  tibia  being  thrust  com- 
pletely through  the  flesh — and  also  a  fracture  of  the  fibula.  Dr.  I^ewis, 
the  house  surgeon,  reduced  the  dislocation  at  once,  and  easily,  and 
then  sent  for  me.  I  advised  an  attempt  to  save  the  limb  without 
resection,  and  by  supporting  the  limb  with  the  plaster  of  Paris  dress- 
ing. This  dressing  was  applied  fourteen  hours  after  the  accident  by 
Dr.  Lewis,  a  window  being  made  opposite  the  ankle.  January  3,  the 
window  was  enlarged.  January  5,  gangrene  and  phlebitis  had  occurred ; 
fenestra  again  enlarged.  January  7,  entire  splint  laid  open,  and  hot- 
water  dressings  applied.  January  12,  suspended  limb.  January  21, 
the  condition  of  the  limb  very  critical ;  and,  in  a  consultation  composeii 
of  the  visiting  surgeons,  we  were  equally  divided  between  amputation 
and  resection.  It  was  permitted,  therefore,  that  I  should  choose  my 
own  course.  I  immediately  resected  two  inches  of  the  lower  end  of 
the  tibia,  and  placed  the  limb  again  in  a  sling  supported  with  com- 
presses as  means  of  lateral  support,  and  warm-water  dressings  were 
continued.  The  subsequent  progress  of  the  case  was  very  slow,  and 
there  were  several  smart  attacks  of  erysipelas,  so  that  her  life  was  at 
times  in  danger;  but  finally  all  unfavorable  symptoms  disappeare<l, 
and  on  the  1st  of  May,  the  ankle  was  in  perfect  shape,  admitting  of 
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some  flexion  and  extension,  and  the  wounds  were  almost  completely 
closed.  It  is  now  apparent,  that  a  resection  on  the  first  day  would  have 
been  the  most  judicious  practice,  but  that  even  at  a  later  day  it  saved 
her  life. 

In  a  case  of  compound  dislocation  of  the  upper  end  of  the  humerus, 
occurring  also  under  my  own  observation,  and  recorded  in  the  Trans- 
acHons  oflhe  New  York  Slate  Medical  Society  for  1855  (p.  27,  Case  14), 
in  which  reduction  was  followed  by  death,  I  have  now  much  reason  to 
believe  that  if  I  had  practiced  resection  before  the  reduction,  my  pa- 
tient's chances  for  recovery  would  have  been  greatly  increased  ;  perhaps 
also  the  case  of  comi>ound  dislocation  at  the  wrist-joint  reconled  in 
the  same  volume  (p.  68),  in  which,  having  reduced  the  bones,  I  was 
subsequently  compelled  to  amputate,  may  equally  illustrate  the  hazard 
to  which  the  practice  of  reduction  without  resection  must  often  expose 
the  patient. 

The  same  remarks  I  will  venture  to  apply  to  the  case  of  compound 
dislocation  of  the  hip,  of  which  I  have  already  spoken  as  having  oc- 
curred in  the  practice  of  Dr.  Walker,  of  Charlestown,  Mass.  Had  the 
head  of  the  femur  been  resected  before  its  reduction,  I  cannot  doubt 
but  that  the  unfortunate  man's  chance  for  recovery  would  have  been 
very  greatly  improved. 

Thus,  if  we  consider  the  question  of  the  life  of  the  patient  only,  the 
argument  and  the  testimony  seem  to  favor  resection  in  a  great  majority 
of  cases  of  compound  dislocations  occurring  in  large  joints,  and  in  a 
considerable  number  of  cases  of  similar  accidents  in  the  smaller  joints. 
It  is  certainly  more  safe  than  non-reduction  or  reduction  without  resec- 
tion, and  it  Ls  probably  quite  as  safe  as  amputation  or  tenotomy. 

But  there  is  another  question,  which  is,  in  our  estimation,  secondar}* 
to  the  one  now  considered,  but  which  is  often  in  the  estimation  of  the 
patient  himself  of  the  first  importance,  namely,  by  which  method  will 
he  suffer  the  least  maiming  or  mutilation  ? 

This  question  I  do  not  find  it  difficult  to  answer.  Certainly  it  is 
not  by  non-reduction  or  by  amputation ;  and,  putting  tenotomy  aside, 
it  is  now  a  question  only  between  reduction  without  resection,  and  re- 
duction with  resection.  These  two  methods,  one  of  which  experience 
has  shown  to  be  fraught  with  danger,  and  the  other  of  which  experi- 
ence has  shown  to  be  relatively  safe,  are  now  to  be  compared  in  a  ix)int 
of  view  in  which  their  antagonisms  are  perhaps  less  conspicuous,  yet 
sufficiently  marked. 

First.  In  either  case  the  inflammation  consequent  upon  the  injury 
may  be  violent,  and  the  recovery  slow  and  tedious.  The  same  argu- 
ments, however,  which  we  have  applied  to  the  question  of  the  com- 
parative danger  of  the  two  modes,  must  apply  with  nearly  equal  force 
to  this  question  of  maiming;  since  the  amount  of  maiming  must  often 
be  governed  by  the  intensity  and  duration  of  the  inflammation,  and 
upon  this  point  the  testimony  has  been  shown  to  be  in  favor  of  re- 
section. 

It  will  be  observed  that  not  only  is  the  danger  of  maiming  rendered 
more  considerable  by  reduction  without  resection,  because  the  inflam- 
mation is  so  much  more  likely  to  extend  to  the  tendons  and  muscles, 
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causing  them  to  adhere  to  each  other,  and  to  become  subsequently 
atrophied,  a  condition  from  which  they  often  never  completely  recover, 
but  also  because  the  ligaments  and  capsules  of  the  joints,  with  the 
synovial  surfaces,  are  in  consequence  encroached  upon,  and  the  free- 
dom of  motion  is  ever  afterwards  greatly  restricted,  if  not  completely 
lost.  This  marked  impairment  of  the  functions  of  the  joint  does  not 
always  happen,  but  it  cannot  be  denied  that  it  does  generally.  Indeed, 
it  is  by  no  means  uncommon  for  these  accidents  to  be  followed,  after 
ulcerations  of  the  cartilage,  by  copious  bony  deposits  in  and  around 
the  joints. 

How  is  it,  on  the  other  hand,  with  these  joints  after  resection?  I 
have  thus  far  heard  of  no  cases  in  which  complete  anchylosis  resulted ; 
but  in  all  considerable  freedom  of  motion  has  returned,  and  in  some 
the  restoration  in  this  respect  has  been  nearly  or  quite  as  complete  as 
before  the  accident. 

Says  Dr.  Kerr,  of  Northampton :  "  Several  cases  of  com})ound  dis- 
location of  the  ankle  have  fallen  under  my  care,  and  it  has  been  uni- 
formly my  practice  to  take  oft*  the  lower  extremity  of  the  tibia,  and  to 
lay  the  limb  in  a  state  of  semiflexion  upon  splints;  by  this  means  a 
great  degree  of  painful  extension,  and  the  consequent  high  degree  of 
inflammation,  are  avoided.  The  splints  I  used  are  excavated  wood, 
and  much  wider  than  those  in  common  use,  with  thick  movable  pads 
stuffed  with  wool.  I  keep  the  parts  constantly  wetted  with  a  solution 
of  liquor  ammonise  acetatis,  without  removing  the  bandage.  In  my 
very  early  life,  upwards  of  sixty  years  ago,  I  saw  many  attempts  to 
reduce  com|K)und  dislocations  without  removing  any  part  of  the  tibia; 
but,  to  the  lK»st  of  my  recollection,  they  all  ended  unfavorably,  or,  at 
least,  in  amputation.  By  the  method  which  I  have  pursued,  as  above 
mentioned,  I  have  generally  succeeded  in  saving  the  foot,  and  in  pre- 
serving a  tolerable  articulation." 

Sir  Astley  Cooper  has  made  a  valuable  experiment  to  determine  the 
condition  of  the  new  joint  under  these  circumstances ;  and  the  vast 
number  of  cases  in  which  resection  has  now  been  practicetl  in  cases 
of  caries  of  the  articulating  surfaces,  and  their  results,  add  still  more 
substantial  proofs  as  to  the  usefulness  of  the  joints  sSter  such  opera- 
tions. 

"  I  made  an  incision  upon  the  lower  extremity  of  the  tibia,  at  the 
inner  ankle  of  a  dog,  and  cutting  the  inner  portion  of  the  ligament  of 
the  ankle-joint,  I  produced  a  compound  dislocation  of  the  bone  in- 
wards. I  then  sawed  off*  the  whole  cartilaginous  extremity  of  the 
tibia,  returneil  the  bone  upon  the  astragalus,  closed  the  integuments  by 
suture,  and  bandaged  the  limb  to  preserve  the  bone  in  this  situation. 
Considerable  inflammation  and  suppuration  followed;  and  in  a  week 
the  bandage  was  removed.  When  the  wound  had  been  for  several 
weeks  perfectly  healed,  I  dissected  the  limb.  The  ligament  of  the 
joint  was  still  defective  at  the  part  at  which  it  had  been  cut.  From 
the  sawn  surface  of  the  tibia  there  grew  a  ligamento-cartilaginous  sub- 
stance, which  proceeded  to  the  surface  of  the  cartilage  of  the  astragalus 
to  which  it  adhered.  The  cartilage  of  the  astragalus  appeared  to  l)e 
absorbed  only  in  one  small  part ;  there  was  no  cavity  between  the  end 
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of  the  tibia  and  the  cartilaginous  surface  of  the  astragalus.    A  free 
motion  existed  between  the  tibia  and  astragalus,  which  was  permitted 
by  the  length  and  flexibility  of  the  ligamentous  substance  above  de- 
scribed, SO  as  to  give  the  advantage  of  )a  joint  where  no  synovial  articu- 
lation or  cavity  was  to  be  found.     This  experiment  not  only  shows 
the  manner  in  which  the  parts  are  restored,  but  also  the  advantage  of 
passive  motion ;  for  if  the  part  be  frequently  moved,  the  intervening 
substance  becomes  entirely  ligamentous;  but  if  it  be  left  perfectly  at 
rest  for  a  length  of  time,  ossific  action  proceeds  from  the  extremity  of 
the  tibia  into  the  ligamentous  substance,  and  thus  produces  an  ossific 
anchylosis." 

Second.  Is  it  not  probable,  moreover,  since  the  limb  can  be  retained 
in  place  so  much  more  easily  after  resection,  that  it  will  actually,  in  a 
majority  of  cases,  be  found  to  have  been  retained  in  place  more  per- 
fectly? Even  aft;er  simple  dislocations,  especially  in  those  occurring 
at  the  ankle-joint,  great  deformity  and  much  maiming  are  the  not  un- 
frequent  results,  and  that  too  when  all  diligence  and  care  have  been 
employed.  It  has  been  impossible  always  to  maintain  a  perfect  appo- 
sition in  the  articulating  surfaces.  How  much  greater  must  be  this 
diflRculty  in  cases  of  compound  dislocations. 

Third.  The  only  argument  which  remains  in  favor  of  reduction 
without  resection  is  the  necessary  shortening  of  the  limb  after  resection. 
But  this  need  seldom  perhaps  to  exceed  three-quarters  of  an  inch,  and 
often  not  more  than  half  an  inch ;  an  amount  of  shortening  which,  as 
I  have  had  occasion  to  prove  when  treating  of  fractures,  does  not  neces- 
sarily produce  a  halt,  and  which  indeed  is  often  not  known  to  exist  by 
the  patient  himself.  The  experience  of  Heine,  Langenl^eck,  Volkman, 
Hueter,  and  other  German  surgeons,  has  shown  that  in  a  considerable 
number  of  cases,  when  these  resections  have  been  made  by  the  mibpcri- 
osteal  methods,  no  shortening  whatever  has  resulted.* 

Finally.  It  must  not  be  inferred  that  the  author  intends  to  recom- 
mend resection  as  a  universal  j)ractice  in  cases  of  compound  dishx-ations 
of  the  long  bones.  He  has  only  sought  to  determine  in  a  general 
manner  it^  relative  value  as  compared  with  other  modes  of  procedure; 
and  especially  has  it  been  his  intention  to  bring  more  prominently  into 
view  the  importance  of  rest  and  relaxation  to  the  muscles,  as  an  ele- 
ment in  the  treatment  most  essential  to  snix'ess.  To  declare  its  s}x?cial 
application  to  cases  would  demand  a  treatise  more  elaborate  than  it  was 
proposed  to  write.  If,  however,  one  were  to  speak  of  the  individual 
bones  only,  there  seems  sufficient  authority  in  the  facts  and  arguments 
already  presented  to  (conclude  that  resection  is  applic^ible  to  certain 
compound  dislocations  of  the  clavicle,  humerus,  radius,  and  ulna,  fingers, 
femur,  tibia,  fibula,  and  toes;  in  short,  to  a  certain  proj)ortion  of  all 
these  accidents  occurring  in  the  long  bones  of  the  extremities. 

If  an  attempt  is  made  to  save  the  limb  without  resection,  it  is  s(*arcely 
necessary  to  say  that  the  success  will  depend,  in  a  great  measure,  uj)on 
the  care,  attention,  and  skill  bestowed  upon  the  treatment.     Cool  or 

>  On  Subperi osteal  Rejection  of  the  Tibio-targal  Articulation.  Bv  Achilles  Ro^e^ 
M.D.,  New  York.     The  Medical  Record,  July  8,  1875. 
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tepid  water-dressings,  according  as  the  indications  or  the  sensations  of 
the  patient  seem  to  demand,  are  among  the  most  valuable  remedial 
agents.  The  limb  must  be  maintained  in  a  position  of  rest,  combined 
"with  moderate  elevation ;  and  the  bran-dressings,  recommended  in  com- 
pound fractures^  will  be  found  occasionally  useful. 


CHAPTER  XXVI. 

CONGENITAL  DISLOCATIONS. 

i  1.  General  Observations  and  History. 

We  have  omitted,  until  this  moment,  to  speak  of  Congenital  Dislo- 
cations, because,  whatever  theory  of  causation  we  adopt,  dissections 
have  shown  that  they  are  generally,  in  some  sense,  patholooric,  or  are 
accompanied  with  such  essential  modifications  of  the  anatomical  struc- 
tures as  to  separate  them  entirely  from  ordinary  traumatic  luxations, 
which  alone  constitute  the  proper  subjects  of  consideration  in  the  present 
treatise.  In  relation  to  congenital  dislocations,  we  shall  find  it  neces- 
sary to  establish  systems  of  etiology,  symptomatology,  prognosis,  and 
treatment,  having  very  few  points  in  common  with  traumatic  disloca- 
tions. Exceptions  to  this  rule  will  occur,  in  examples  of  intra -uterine 
traumatic  luxations,  existing  at  birth  without  either  original  or  acci- 
dental malformations  of  the  articulations,  or  of  the  adjacent  muscular, 
tendinous,  or  ligamentous  structures ;  yet  only  in  sufficient  numbers  to 
warrant  the  intrusion  of  the  subject  in  this  place. 

It  is  probable  that  congenital  displacements  may  occur  in  all  the  ar- 
ticulations of  the  skeleton ;  and  in  most  of  them  their  existence  has 
been  already  established  by  dissections.  Until  within  a  few  years, 
however,  the  attention  of  surgeons  has  been  almost  entirely  directed  to 
congenital  dislocations  of  the  shoulder  and  hip. 

Hippocrates,  in  his  treatise  "  De  Articulis,"  speaks  expressly  of  dis- 
locations of  the  hip  occurring  in  the  mother's  womb,  comprising  them 
under  the  same  order  with  the  different  varieties  of  club-foot. 

Avicenna  and  Ambrose  Par6  have  each  mentioned  original  disloca- 
tions of  the  hip;  but  the  first  to  record  an  example  with  any  degree 
of  accuracy  was  Kerkring;  in  which  case,  deatn  having  occurred 
during  infancy,  he  was  able  to  verify  his  opinion  by  an  auto|>sy. 
Chaussier  has  reported,  in  the  Bulletin  de  la  Facuiti  et  de  la  Sociiii  de 
Midecine,  An.  1811  and  1812,  the  case  of  an  infant,  upon  which  he 
discovered,  at  birth,  two  dislocations,  one  at  the  scapulo-humeral  artic- 
ulation, and  the  other  at  the  coxo-femoral.  In  1788,  Palletta,  of  Milan, 
published,  under  the  title  of  Adversaria  Chirurgicaj  a  collection  of 
observations,  in  which,  among  other  things,  he  has  described  certain 
congenital  malformations  of  the  hip-joint;  and  in  1820  he  published 
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another  work,  entitled  Exerciiationes  PcUhologicce,  where  he  enters  into 
a  more  complete  exposition  of  the  nature  and  causes  of  these  deformities. 

In  1826,  Dupuytren  read,  before  the  Academy  of  Sciences,  a  memoir 
upon  the  lameness  produced  by  the  original  displacement  of  the  femur; 
and  in  the  Legam  Orales,  published  in  the  collections  of  the  Sydenham 
Society,  may  be  found  a  full  record  of  the  views  and  observations  of 
this  distinguished  surgeon. 

The  writings  of  Dupuytren  seem,  more  than  anything  previously 
written,  to  have  directed  the  attention  of  surgeons  and  pathologists  to 
this  interesting  subject,  and  to  have  given  a  new  impulse  to  investiga- 
tion. 

From  this  time  various  treatises  have  been  written  by  eminent  sur- 
geons, many  of  which  are  characterized  by  profound  thought,  careful 
investigation,  and  practical  experiment. 

Among  those  who  have  furnished  us  lately  with  elaborate  treatises, 
or  with  more  precise  practical  information  upon  this  subject,  the  fol- 
lowing names  deserve  to  be  especially  mentioned  :  Breschet,*  Caillanl- 
Billionidre,^  Lehoux,^  Sandiforte,*  Duval  and  Lafond,  Humbert  and 
Jacquier,  Bouvier,*  S^illot,^  Gerdy,  Polinidre,  WroHk,'  Gu6rin,*  Pa- 
rise,*  Pravaz,*®  Carnochan,"  and  Robert  Smith." 

i  2.  Etiology. 

Hippocrates  says  that  the  bones  of  the  extremities  may  be  disarticu- 
lated during  intra-uterine  life  by  falls  or  blows,  or  by  injuries  of  any 
kind,  inflicted  directly  upon  the  abdomen  of  the  mother. 

Aml)rose  Par^,  while  admitting  the  efficiency  of  the  several  causes 
named  by  Hippocrates,  believed  also  that  the  contractions  of  the 
womb,  and  violence  employed  by  the  accoucheur,  were  occasionally 
adequate  to  the  production  of  the  same  results.  He  taught,  moreover, 
that  the  position  of  the  fcetus  itself  might  favor  the  displacement ;  and 
that,  in  some  instances,  an  articular  abscess,  insufficient  depth  of  the 
socket,  with  a  laxity  of  the  ligaments,  were  competent  to  determine  the 
expulsion  of  the  head  of  the  femur  from  its  natural  position. 

*  Breschet,  Repertoire  d'Anatomie  et  de  Physiologie. 
2  CMilliird-Billionidre,  These  Inaugurale,  1828. 

'  Leboiix,  Thfese  Inaugurnle,  1834.     Paris. 

*  Sandiforte,  Thesis,  sustained  before  the  Faculty  of  Med.  of  Leyden. 

*  Duval  and  Lafond,  Humbert  and  Jacquier,  Bouvier.     See  Pravaz. 
®  Sedillot,  Journ.  de  Connais.  Med  -Chirurg.,  1838. 

'  (Tcrdy,  Pdliniere,  Wrolik.     See  Pravaz. 

^  Gu^rin,  Rccherches  sur  les  Luxations  Cong<?nitales  ;  par  Jules  Guerin.  Paris, 
1841. 

9  Parise,  Archiv.  Gen.  de  Med.,  1842. 

'<*  Pravaz,  Traito  Th6orique  et  Pratique  des  Luxations  Cong^nitales  du  Femur, 
suivi  d'un  Appendice  sur  la  Prophylaxie  des  Luxations  Spontanees  ;  par  Ch.  G. 
Pravaz,  Lyons,  1847. 

"  Carnochan,  A  Treatise  on  the  Etiology,  Pathology,  and  Treatment  of  Con- 
genital Dislocations  of  the  Head  of  the  Femur;  by  John  Murray  Carnochan,  New 
York,  1850. 

^2  R.  Smith,  A  Treatise  on  Fractures  in  the  Vicinity  of  Joints,  and  -on  Certain 
Accidental  and  Congenital  Dislocations.     Dublin,  1854. 
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S^illot  regards  a  softening  and  relaxation  of  the  ligaments  as  the 
most  frequent  cause. 

Parise  and  Malgaigne  are  dispased  to  attribute  a  majority  of  these 
cases  to  hydrarthrosis,  or  water  in  the  joints.  Says  Malgaigne:  "  For 
myself,  after  having  long  meditated  upon  this  subject,  I  have  come  to 
think  that  inflammation  of  the  joints  enjoys  a  grand  r6le,  both  in 
coxo-femoral  dislocations  and  in  many  others,  and  even  also  in  various 
congenital  malformations  generally  ascribed  to  arrest  of  development." 
This  writer  admits,  however,  that  it  will  not  do  to  generalize  too  much 
in  this  matter,  and  that  the  etiology  of  congenital  luxations  is  proba- 
bly as  complex  as  that  of  luxations  after  birth. 

Chaussier  seems  to  have  regarded  muscular  contraction,  or  the  oc- 
currence of  an  intra-uterine  convulsion,  as  the  cause  of  the  example  of 
congenital  dislocation  of  both  humerus  and  femur  seen  and  recorded 
by  him.  Since  whom  Gu^rin  has  greatly  extended  the  application  of 
this  doctrine,  having  embraced  in  the  same  etiologic  formula  all  or 
nearly  all  congenital  dislocations.  Gu6rin  ascribes  to  muscular  con- 
traction in  one  form  or  another,  and  to  corresponding  muscular  paraly- 
sis, not  only'dislocations  of  the  femur  and  other  long  bones,  but  also 
club-foot,  torticollis,  and  various  other  deviations  of  the  spine.  He 
affirms,  moreover,  that  he  has  established  incontestably  the  dependence 
of  this  abnormal  state  of  the  muscular  system  upon  the  absence  or 
disappearance  more  or  less  complete  of  corresponding  portions  of  the 
central  nervous  systems. 

Breschet  and  Delpech  maintained  similar  views,  especially  in  rela- 
tion to  the  dependence  of  the  several  varieties  of  club-foot  upon  some 
morbid  condition  of  the  cerebro-spinal  axis.  While  Camochan  re- 
marks as  follows :  "  It  appears  most  in  accordance  with  science  to 
refer  the  muscular  spasmodic  retraction,  upon  which  congenital  dislo- 
cations of  the  head  of  the  femur  from  the  cotyloid  cavity  depend,  to  a 
perverted  condition  of  the  excito-motor  apparatus  of  the  medulla 
spinalis,  and  more  especially  of  that  portion  of  it  which  is  in  direct 
relation  with  the  reflex-motor  nervous  fibres,  distributed  to  the  pelvi- 
femoral  muscles  surrounding,  and  in  connection  with,  the  ilio-femoral 
articulation." 

Palletta  ascribes  these  deformities  solely  to  an  original  defect  of  the 
germ ;  and  Dupuytren  also  declares  that,  in  the  case  of  a  congenital 
dislocation  of  the  hip,  the  causes  are  coeval  with  the  earliest  organiza- 
tion of  the  parts,  and  that  the  displacement  is  due  rather  to  a  defect 
in  the  depth  or  completeness  of  the  acetabulum,  than  to  accident  or 
disease. 

Breschet  and  Delpech,  both  of  whom,  as  we  have  already  stated, 
refer  them  to  some  morbid  condition  of  the  cerebro-spinal  axis,  im- 
agine that  in  consequence  of  this  morbid  condition  of  the  nervous 
centres,  there  exists  an  arrest  of  development  in  the  bones,  muscles, 
ligaments,  sockets,  and,  in  short,  through  all  the  apparatus  of  the  joint 
which  is  the  seat  of  the  deformity. 

If  we  proceed  to  analyze  these  various  opinions,  we  shall  find  that 
they  are  so  far  susceptible  of  classification,  as  that  they  may  be  ar- 
ranged under  the  three  following  divisions: 
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First,  the  physiological  doctrines ;  according  to  which  congenital 
dislocations  are  due  to  an  original  defect  in  the  germ,  or  to  an  arrest 
of  development. 

Second,  the  pathologic  doctrines ;  which  refer  them  to  some  sup- 
posed lesion  of  the  nervous  centres,  to  contraction  or  paralysis  of  the 
muscles,  to  a  laxity  of  the  ligaments,  to  hydrarthrosis,  or  to  some  other 
diseased  condition  of  the  articulating  apparatus. 

Third,  the  mechanical  doctrines ;  which  recognize  no  intra-uterine 
dislocations  except  those  which  are  strictly  traumatic.  The  causes 
being  understood  to  be  the  peculiar  position  of  the  foetus  in  utero, 
violent  contractions  or  the  constant  pressure  of  the  walls  of  the  uterus, 
falls  and  blows  upon  the  abdomen,  and  unskilful  manipulation  of  the 
child  in  delivery. 

After  a  full  and  careful  consideration  of  this  subject,  we  are  prepared 
to  admit  the  occasional  agency  of  all  the  causes  enumerated,  and  the 
probable  concurrence  of  two  or  more  in  many  instances ;  nor  do  we  see 
the  propriety  of  rejecting,  as  Malgaigne  has  done,  all  that  large  class 
of  malformations,  which  seem  to  depend  upon  an  arrest  of  development, 
or  those  which  appear  to  be  due  mainly  or  solely  to  intra-uterine  pa- 
ralysis, of  both  of  which  many  examples  have  been  reported. 

i  3.  Congenital  Dislocations  of  the  Inferior  Maxilla. 

Malgaigne  affirms  that  "we  know  of  no  congenital  dislocation  of  the 
jaw,"  and  that  we  are  "  not  to  take  seriously  the  pretended  luxation 
observed  by  Gu6rin  upon  a  d^renc6phalous  infant."  The  example 
recorded  by  Robert  Smith  he  rejects  also,  declaring  that  he  does  "not 
comprehend  how  one  can  see  in  it  a  luxation." 

For  myself,  I  know  of  no  reason  why  we  should  not  take  "seriously" 
the  case  mentioned  by  Gu^rin,  since,  so  far  as  appears  in  his  very  brief 
report  of  the  same,  it  might  have  been  a  true  luxation.  The  specimen 
was  before  the  Academy,  and  if  Malgaigne,  from  a  personal  examina- 
tion, has  become  satisfied  that  a  dislocation  did  not  exist,  he  ought  to 
have  so  informed  us.  But  since  he  does  not  speak  of  having  made  it 
the  subject  of  especial  examination,  we  shall  feel  compelled  to  accept 
of  it  as  reported  by  Gu6rin. 

As  to  the  objection  offered  to  Mr.  Smith's  case,  namely,  that  "aside 
of  the  complete  absence  of  its  history,  the  subject  did  not  present  the 
characteristic  signs  of  luxation,  and  the  dissection  discovered  neither 
maxillary  condyle  nor  glenoid  cavity,"  we  must  reply,  the  dissection 
seems  to  us  to  have  furnished  such  evidence  that  the  deformity  was 
congenital  as  to  render  its  history  unnecessary;  the  signs  were  (charac- 
teristic, not  indeed  of  a  traumatic  luxation,  but  of  a  congenital  disloca- 
tion, such  as  may  be  supposed  to  have  been  the  result  of  an  arrest  of 
development,  or  of  an  original  aberration  of  the  germ. 

The  following  is  a  summary  of  the  very  complete  account  of  this 
case  given  by  Robert  Smith. 

On  the  5th  of  May,  1840,  Edward  Lacy,  ajt.  38,  an  idiot  from  in- 
fancy, dicil  at  the  Hardwick  Hospital,  in  consequence  of  gangrene  of 
the  lungs.     While  making  the  autopsy,  a  singular  deformity  of  the 
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fece  was  discovered.  The  right  and  left  sides  seemed  as  though  they 
did  not  belong  to  the  same  individual,  the  left  being  in  every  respect 
more  fully  developed.  Upon  removing  the  integuments,  the  muscles 
of  the  right  side  were  found  to  be  much  smaller  than  those  of  the  left, 
and  especially  the  masseter.  These  latter  having  been  removed  also, 
the  condition  of  the  right  temporo-maxillary  articulation  was  carefully 
studied. 

When  the  mouth  was  closed,  the  external  lateral  ligament,  instead 
of  being  directed  backwards,  was  seen  descending  obliquely  forwards, 
to  be  attached  to  a  very  imperfectly  developed  condyle  situated  at 
least  one-quarter  of  an  inch  in  front  of  its  natural  position.  There 
was  neither  an  interarticular  cartilage  nor  cartilage  of  incrustation, 
the  joint  surfaces  being  investeil  by  a  thick  periosteum  alone;  nor  was 
there  any  distinct  capsular  ligament. 

Nearly  the  whole  of  the  right  side  of  the  inferior  maxilla  was 
smaller  than  the  left.  The  condyle  was  short  and  curved,  being 
directed  nearly  horizontally  inwards,  and  resembling  much  more  the 
coracoid  process  than  the  condyle  of  the  inferior  maxilla.  The  coro- 
noid  process  was  very  small  and  thin,  and  the  sigmoid  notch  could 
scarcely  be  said  to  exist. 

The  articular  eminence  of  the  temporal  bone  was  absent,  there  being 
in  its  place  nearly  a  flat  surface  destitute  of  cartilage;  which  surface 
presented  upon  its  inner  side  a  shallow  and  semicircular  sulcus  where 
the  hook  I  ike  condyle  of  the  lower  jaw  had  played. 

The  malar,  superior  maxillary,  and  sphenoid  bones  of  the  right  side 
had  also  suffered  corresponding  changes  of  form  and  relative  size. 

The  motions  permitted  in  the  lower  jaw  were  more  extensive  than 
those  which  it  enjoys  in  its  normal  condition,  that  is,  upon  the  right 
side  the  ramus  could  be  moved  very  freely  forwards  and  backwards, 
while  upon  the  left,  the  condyle  underwent  a  sj>ecies  of  rotation  upon 
its  axis.  During  life  the  patient  was  observer!  to  be  constantly  per- 
forming this  motion,  and  the  right  side  of  the  face  was  continually 
affected  with  spasmodic  twitches.  When  the  mouth  was  closed,  the 
front  teeth  of  the  upper  jaw  projected  beyond  those  of  the  lower,  and 
when  opened  the  deformity  was  in  all  respects  greatly  increased.* 

Mr.  Smith  takes  this  occasion  also  to  express  his  dissent  from  the 
views  maintained  by  Ribes,  namely,  that  the  formation  of  the  glenoid 
cavity  is  consequent  upon  the  growth  of  the  condyle,  and  that,  were 
this  process  not  formed,  there  would  not  exist  either  a  glenoid  cavity 
or  an  articular  eminence.  It  is  true  that  neither  the  glenoid  cavity 
nor  the  articular  eminence  is  found  in  the  foetus.  Until  the  seventh 
month  of  intra-uterine  life  there  exists  at  this  point  of  the  temponil 
bone  only  a  plane  surface,  and  the  glenoid  cavity  with  its  corn»spond- 
ing  eminence  is  developed  in  proportion  to  the  growth  and  develop- 
ment of  the  condyle.  But  Mr.  Smith  justly  observes  that  although 
the  development  of  the  condyle  does  precede  that  of  the  glenoid  c-avity, 
•'  it  by  no  means  follows  that  the  formation  of  the  latter  is  due  to  the 
pressure  of  the  former.'*     The  cavity,  or  rather  the  transverse  eminence 

»  Robert  Smith,  op.  cit.,  p.  283. 
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in  front  of  the  plane  surface,  does  not  exist  in  foetal  life,  because,  owing 
to  the  peculiar  form  of  the  inferior  maxilla  at  this  period,  its  existence 
is  not  necessary.     The  vertical  portion  of  the  jaw  (vertical  only  in  the 
adult)  is  in  the  foetus  nearly  in  the  same  line  with  the  axis  of  the  shaft, 
and  consequently  when  the  mouth  is  opened  by  the  action  of  the  mus- 
cles, the  condyles  are  pressed  upwards  and  backwards  instead  of  up- 
wards and  forwards,  as  in  the  adult.     A  displacement  forwards  cannot 
therefore  very  well  occur ;  and  the  protection  of  the  articular  eminences 
is  not  required.     As  age  advances  the  angles  of  the  jaw  increase,  the 
portions  upon  which  the  condyles  rest  become  more  vertical,  and  finally 
a  displacement  forwards  would  occur  whenever  the  mouth  was  well 
opened  if  the  articular  eminences  were  not  present  to  afford  a  sufficient 
protection  in  front. 

In  the  case  of  Lacy  the  foetal  condition  of  the  bones  upon  one  side 
remained  during  life,  there  being  neither  cavity  nor  eminence,  and  the 
condyle  itself  being  only  imperfectly  developed ;  but  the  angle  of  the 
jaw  had  assumed  the  form  which  belongs  to  the  adult,  and  the  a.scend- 
ing  ramus  was  vertical,  consequently  the  condyle  became  somewhat 
displaced  forwards. 

Chronic  rheumatic  arthritis  is  occasionally  found  in  the  temjwro- 
maxillary  articulation  of  old  persons;  and  it  may  be  important  to  dis- 
tinguish it  from  congenital  luxation,  with  which,  owing  to  the  absorp- 
tion of  the  aiticular  eminence,  and  the  consequent  displacement  of  the 
condyle,  it  might  possibly  be  confounded. 

Says  Mr.  Smith  :  "  In  a  majority  of  instances,  this  remarkable  dis- 
ease attacks  those  of  advanced  age,  and  is  symmetrical ;  but  occasion- 
ally it  occurs  during  the  period  of  adult  life.  In  the  latter  case  it  is 
generally  more  nipid  in  its  progress,  is  accompanied  by  greater  pain, 
and  is  more  liable  to  implicate  the  neck  of  the  condyle,  and  the  ramus 
of  the  jaw." 

When  the  condyle  is  implicated  it  becomes  enlarged,  and  can  be  felt 
beneath  the  zygoma,  in  front  of  the  meatus  externus.  The  lymphatic 
glands  of  this  region  are  sometimes  enlarged,  and  the  progress  of  the 
malady  is  attended  with  a  constant  but  not  generally  severe  pain. 

The  deformity  of  the  face  varies  according  as  one  or  both  articula- 
tions arc  affected.  When  the  malady  is  wnfined  to  one  joint,  the  chin 
is  thrown  slightly  forwards,  but  chiefly  to  the  opposite  side,  and  when 
both  are  implicated,  the  chin  is  simply  advanced  so  that  the  teeth  pro- 
ject beyond  those  of  the  upper  jaw. 

As  the  disease  progresses,  the  glenoid  cavity  enlarges  by  absorption, 
and  at  length  a  considerable  portion  or  the  whole  of  the  articular  emi- 
nence disap[)ears  and  the  jaw  becomes  gradually  displaced  thmugh  the 
action  of  the  external  pterygoids.  The  disease  does  not  extend  in  the 
temporal  bone  beyond  the  articulating  surface  of  the  glenoid  cavity. 
The  condyle  assumes  a  variety  of  forms,  sometimes  beiiig  greatly  en- 
larged in  all  its  diameters,  while  its  upper  surface  may  be  flatteru^l,  or 
conical.     The  interarticular  wirtilage  disappears ;  but  Mr.  Smith  hits 

I  never  yet  found  any  foreign  bodies  in  the  joint,  and  in  only  one  in- 

stance have  the  surfaces  been  polished  or  eburuated  as  we  often  see  in 
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examples  of  chronic  rheumatic  arthritis  occurring  in  the  hip,  knee,  and 
Other  joints. 

The  following  is  an  excellent  summary  of  the  diagnostic  marks  be- 
tween congenital,  accidental,  and  rheumatic  dislocations,  given  by  this 
writer : 

*H.  In  the  congenital  luxation,  the  mouth  can  be  freely  opened  and 
closed ;  in  chronic  rheumatism  these  motions  can  be  performed,  but 
not  without  uneasiness  to  the  patient,  an  uneasiness  which  sometimes 
amounts  to  severe  pain ;  in  luxations  from  accident,  the  mouth  cannot 
be  closed. 

"  2.  An  involuntary  flow  of  saliva  accompanies  the  accidental  luxa- 
tion alone,  although  in  some  cases  of  chronic  rheumatism  there  is  an 
increased  secretion  of  that  fluid. 

"3.  In  congenital  luxation,  the  teeth  of  the  upj>er  jaw  project  be- 
yond those  of  the  lower;  the  reverse  is  observe<l  in  accidental  luxation 
and  in  chronic  rheumatism. 

"  4.  In  congenital  luxation  there  is  no  fulness  in  the  cheek,  such  as 
the  coronoid  process  produces  in  cases  of  accidental  luxation,  and  the 
condyle  is  not  enlarged,  as  in  some  instances  of  chronic  rheumatic 
arthritis."* 

{  4.  Congenital  Dislocations  of  the  Spine. 

Says  Gu6rin,  of  the  subluxation  occipito-atloidean  there  are  two 
varieties:  "First.  Backwards,  consisting  in  an  exaggerated  flexion  of 
the  head  upon  the  front  of  the  neck  and  chest,  with  a  commen^'ement 
of  sliding  backwards  of  the  occipital  condyles  u|>on  the  articular  facets 
of  the  atlas.  Here  are  two  examples  in  foetal  anenc(?phalous  monsters. 
Second.  Forwards.  Those  who  follow  my  consultations  cjin  recollect 
having  seen  last  year  an  infant,  about  two  or  three  months  old,  who 
offered  a  remarkable  example.  The  head  was  exactly  applied  against 
the  jwsterior  part  of  the  neck,  and  upper  part  of  the  back.  There  was 
probably  a  sliding  of  the  condyles  forwards,  with  elongation  of  the 
anterior  ligaments."* 

The  existence  of  the  first  of  these  varieties  has  since  been  denied 
by  Gu6rin  himself;'  and  it  will  be  noticed  that  he  only  sjKjaks  of  the 
second  as  a  probable  subluxation  forwards.  Neither  of  them  can  there- 
fore be  regarded  as  established. 

Gu^rin  further  remarks  that  he  has  observed  subluxations  in  the 
other  regions  of  the  spinal  column  many  times ;  and  he  showed  to  the 
Academy  a  foetus  in  which  the  spine  presented,  besides  the  occipito- 
atloidean  dl'^plaoement,  a  series  of  angular  flexions  in  the  antero-postc- 
rior  direction,  with  sliding  of  the  articular  surfaces. 

In  attempting  to  appreciate  the  value  of  Guerin's  ol)servations  u|X)n 
this  point,  it  must  be  remembered  that  he  regards  all  cases  of  congeni- 
.tal  torticollis,  and  other  deviations  of  the  spine,  as  examples  of  sublux- 
ation ;  and,  in  some  sense,  we  think  the  theory  of  this  distinguished 
surgeon  may  be  regarded  as  correct.     The  amount  of  articular  displace- 

>  R.  Smith,  op.  tit.,  p.  292.  »  Gu6rin,  op.  cit,  1841,  p.  29. 

»  Ibid.,  op.  cit.,  p.  82. 
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ment  between  eaeli  of  the  adjacent  vertebne  may  be  very  iiicatii^ 
in  any  sucli  case,  yet,  however  trivial,  if  it  excee<ls  the  iiniit8  of  t^ 
rul  motion^  it  may  properly  enough  Ix^  regarded  as  the  coramenc 
of  a  luxation. 

I  5.  Congenital  Bialocations  of  the  Pelvic  Bones. 

Bas^his  speaks  of  a  dia^stasis  or  separation  of  the  5ia4*ro-iliac  eymj: 
sis,  observecl   by  bini  in  newly  born  ehihlren,  and  in  infants;  but, 
cording  to  Malii:iiigne»  h\6  awount  of  thc^^e  cases  h  not  ^uch  as  to 
rant  any  eonehisions  as  to  the  true  nature  of  the  diii|>lacernent??. 

Congenital  exstrophy  of  the  bladder  is  acef>nipanied  always  wit 
defieieney  of  the  centnil  at»d  upper  portions  of  the  piihSc  bonw, 
result  manifestly  of  an  arrast  of  development ;  but  these  en^os,  of  wli 
I  }iMve  seen  several  examples,  are  not  properly  examph*!*  of  <tinjji»iil 
dislnrations,  but  only  of  diastases  the  }?ej)aratetl  portiiui.*  rpmaiidrii} 
tljfir  normal  position  with  reference  to  eaeh  other,  exeept  tliat  tfc 
not  prolonged  snttieiently  to  meet  in  the  median  line. 

Gneriii  declares,  however,  that  he  has  seen  congenital  di^plaf 
or  overriding  of  the  iliac  bone  upon  the  saernni,a(X'oni pained  with  nJ 
feroornl  dislocation  and  curvature  of  the  s|»iiie.     The  t^aine  writer  nit 
tion^  an  example,  in  a  ftetal  monster,  of  diiLntasis  of  the  jujliie  Uh 
au<l  of  the  sacro-iliac  symphysis,  acmmpanied  with  a  turning  outofj 
pubes  upon  the  external  face  of  the  ischium.' 

i  6*  Congenital  Dislocations  of  the  Sternum, 

Stager  alone  has  reported  one  example  of  luxation  of  the  xiphoS 
tihige  frotu  the  stenuini. 

A  wcKuan  in   her  fifth   month  of  pregnancy  fell  and   f]h\ 
shonldtT*     Jui^t  four  months  iiWev  this  j-he  wa^f  brought  to  U  i  ... 
infant,  well  formed ,  exc*ept  that,  soon  afler  it  was  &>rn,  the  ensif 
cartilage  was  observed  U>  be  remarkably  movable,  especial! v  when  i 
eliild  hi( coughed,  to  which  it  was  very  subject.     The  c-sirtilage 
separated  from   the  stt*ruum  by  the  breadth  of  the  little  finger* 
treatment  was  empluyetl;  the  cartilage  gradually  bcH:3im«*  n>l»ired  to] 
place,  antl  in  about  one  year  it  was  firmly  united  to  tlie  steruutu** 

{  7.  Congenital  Bialocatioas  of  the  Clavicte. 

Malgaigne  says  that  a  congenital  dislocation  at  the  »teroi>-clavtr 
artieulaticm  has  never  been  observed;  but  (nj^'rin  dcc^lurcs  that  he  I 
astabltshed  the  existence  of  thi*ei^  varieties,  namely  : 

1.  A   luxation  of  the  sternal  end  *il'  the  clavicle  inward.s  and 
w*ards;  this  extremity  of  the  clavicle  lying  in  trout  of  the  9t4.'rnal  fod 
chettc.     In  illustration  of  which  he  prest^ritinl  to  the  Academy  a  pta 
(L'ajst  of  a  girl  eight  years  old,  in  whom  the  displacement  exit^tou  mi 
both  sides, 


»  Ibid.,  OiiJS,  MM.,  1^61,  p.  227. 

'  Seg<«r,  Ephctn.  :Nat.  Curios.,  m77,  {torn  Malg.,  o|>.  cil ,  p«  4 la 
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2.  Inwards  and  upwards.  Observed  by  him  in  a  girl  eight  years 
old ;  but  which  displacement  took  place  only  when  the  arm  was  moved, 
and  through  the  contraction  of  the  sterno-cleido-inastoideus  muscle. 

3.  Backwards.  Of  which  he  presented  two  examples  in  the  corre- 
sponding sides  of  a  foetal  monster. 

I  believe  I  have  already  referred  to  Fergusson's  case  of  dislocation 
of  the  sternal  end  of  the  clavicle  forwards,  \vnich  occurred  during  birth. 
The  end  rested  in  front  of  the  sternum,  and  could  be  pushed  into  its 
place  with  great  ease ;  but  when  left  alone  it  immediately  slipped  out 
again.  Nothing  was  done,  a  new  joint  formed,  and  the  child  after- 
wards possessed  as  much  j)ower  in  the  one  arm  as  in  the  other.^ 

Gu6rin  says  that  he  has  seen  a  dislocation  upwards  and  outwards  at 
the  acromial  end  of  the  clavicle  in  a  foetus  of  three  months. 

In  regard  to  the  treatment  of  either  of  these  displacements  of  the 
clavicle,  we  need  only  remark  that  a  reduction  ought  to  be  attempted ; 
and,  if  practicable,  without  much  confinement  of  the  little  patient,  it 
should  be  maintained  until  the  lx>nes  have  become  fixed  in  their  natural 
positions.  It  is  quite  probable  that  this  can  never  he  accomplished,  at 
least  perfectly ;  but  it  will  nevertheless  be  proper  always  to  make  the 
attempt. 

i  8.  GoDgenital  Dislocations  of  the  Shoulder.    (Upper  end  of  the 

Humerus.) 

Gu^rin  affirms  that  he  has  establishecl  the  existence  of  three  varieties 
of  scapulo-humeral  dislocations,  namely  : 

1.  Dislocations  of  the  head  of  the  humerus  downwards;  of  which 
variety  he  presented  to  the  Academy  a  plaster  cast  taken  from  a  boy 
ten  years  old.  The  displacement  existed  in  both  arms,  but  much  more 
pronounce<l  in  the  right  than  in  the  left  ami.  It  was  due  wholly  to 
paralysis  of  the  muscles  about  the  joint,  and  to  elongation  of  the  cap- 
sule. 

2.  Downwards  and  inwards;  complete  upon  one  side  and  incom- 
plete upon  the  other,  in  the  same  |x?rson.  The  head  of  each  humerus 
wac^  applied  against  the  ribs,  and  the  arms  maintained  in  an  abduction 
almost  horizontal,  under  the  influence  of  the  retraction  of  the  deltoid 
muscles.  "The  same  case,"  Gu^rin  remarks,  "  has  been  confirmed  by 
Roux." 

3.  Subluxation  upwards  and  outwaixls;  seen  on  both  sides  in  a 
foetal  monster,  which  was  offered  to  the  Academy  for  examination ; 
and  in  one  arm  of  a  young  man  fifteen  years  old,  of  which  Gu6rin 
presented  a  plaster  cast.  "It  is  characterized  by  a  sliding  of  the  head 
of  the  humerus  in  the  direction  indicated;  this  sliding  being  favored 
by  a  corresponding  displacement  of  the  coracoid  and  acromion  pro- 
cesses." * 

Malgaigne,  who  regards  "  all  luxations  in  consequence  of  paralysis 
as  essentially  posterior  to  birth,"  will  not  admit  the  first  example  men- 

>  Fergiisson,  System  of  Surg  ,  4th  Amer.  ed.,  1858,  p.  208. 
*  Guerin,  op.  cit.,  p.  80. 
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tioned  by  Gu^rin ;  but,  as  we  stated  before,  the  objections  made  by 
Malgaigne  have  failed  to  convince  us  of  the  propriety  of  rejecting  all 
of  this  class  of  reported  examples.  Of  the  second  case,  mentioned  by 
Gu6riu  as  having  been  confirmed  by  Roux,  Malgaigne  declares  that  he 
has  consulted  Roux  upon  this  matter,  and  that  he  affirms  that  "he  has 
never  seen  a  congenital  luxation  of  the  shoulder." 

Robert  Smith  has  met  with  but  two  of  the  forms  of  congenital 
hixation  of  the  humerus  described  by  Gu6rin,  namely,  that  in  which 
the  head  of  the  humerus  is  displaced  forwards,  and  that  in  which  it 
is  displaced  backwards.  Of  the  first  variety  he  has  seen  several  ex- 
amples. 

The  first  was  in  the  person  of  Alexander  Steele,  aet.  29,  who  pre- 
sented both  a  dislocation  of  the  head  of  the  humerus  under  the  eora- 
coid  process  of  the  left  scapula,  and  pes  equinus  in  the  foot  of  the  left 
leg.  The  muscles  of  the  arm  and  shoulder  upon  that  side  were  feeble 
and  greatly  atrophied.  The  humerus  was  shortened ;  its  head  being 
of  the  natural  size  and  form,  but  when  the  arm  hung  by  the  side  it 
dropped  so  far  from  its  socket  as  to  permit  the  thumb  to  be  placed 
between  the  head  and  the  acromion  process.  By  pressing  the  humerus 
forwards,  the  finger  could  be  placed  in  the  outer  part  of  the  glenoid 
cavity ;  and,  although  the  head  could  be  moved  about  thus  freely, 
it  seemed  naturally  to  occupy  only  the  anterior  half  of  the  glenoid 
fossa. 

Robert  Smith's  second  example  of  subcoracoid  congenital  luxation 
was  presented  in  the  person  of  Mr.  H.,  ajt.  20,  the  condition  of  whose 
left  shoulder  resembled  almost  precisely  that  of  Mr.  Steele.  "The 
deform ity  had  existed  from  his  birth,  but  becrame  much  more  obvious 
and  striking:  as  he  increased  in  a^e  and  stature.'^ 

In  the  third  example  the  child  had  attained  nearly  the  age  of  one 
y<'ar  l)ef()re  the  condition  of  the  limb  attracted  attention,  which  was 
then  excited,  not  by  the  deformity  of  the  shoulder,  but  by  the  atn»- 
phied  condition  of  the  muscles  of  the  arm.  The  child  had  never  com- 
plained of  pain  about  the  joint,  nor  had  he  ever  met  with  any  acci- 
dent. Xo  doubt  this  also  was  an  example  of  paralysis,  and  it  is  not 
improbable  that  it  was  congenital,  but  the  evidence  upon  this  |)oint  is 
not  very  conclusive.  When  seen  by  Mr.  Smith,  he  was  nine  ^'cjii-s  (dd, 
the  shoulder  and  arm  presenting  the  same  appearance  as  in  the  other 
cases  mentioned. 

Tlie  fourth  was  also  subcoracoid  and  symmetrical,  the  same  de- 
formity existing  in  both  shouldei-s.  This  w^as  in  the  }>erson  of  a 
female,  a^t.  21,  who  had  been  for  many  years  a  patient  in  a  lunatic 
asylum,  and  who  died  of  chronic  inflammation  of  the  meninges  of  the 
brain. 

Mr.  Smith,  who  himself  made  the  autopsy,  fii-st  noticed  the  condi- 
tion of  the  left  shouldcT.  The  muscles  were  atrophieii;  the  head  of 
the  humerus  could  be  felt  lying  under  the  coracoid  process;  the  elbow 
projected  from  the  side,  but  could  be  readily  brought  into  contact  with 
it.  The  right  shoulder  i)resented  the  same  appearance,  but  the  de- 
formity was  somewhat  less,  and  the  head  of  the  humerus  was  not  so 
directly  underneath  the  coracoid  process. 
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From  the  external  appearances  presented  by  the  two  shoulders,  Mr. 
Smith  did  not  doubt  that  these  deviations  from  the  natural  state  of  the 
parts  wei*e  not  the  result  of  violence. 

Proceeding  to  remove  the  soft  parts  upon  the  left  side,  scarcely  any 
trace  was  found  of  a  glenoid  cavity  in  its  natural  situation,  but  imme- 
diately underneath  the  coracoid  process,  uj>on  the  costal  surface  of  the 
scapula,  was  formed  an  oblong  socket  completely  surrounded  by  a 
cai)8ular  ligament,  which  ligament  included  also  that  small  portion  of 
the  original  socket  which  remained.  The  head  of  the  humerus  was 
changed  in  form,  being  oval,  and  fitted,  in  some  measure,  to  both  the 
old  and  new  sockets,  upon  which  it  seemed  to  rest  alternately. 

Upon  the  right  side,  although  the  condition  of  the  bones  was  some- 
what different,  the  characteristic  features  of  the  deformity  were  similar. 

Malgaigne,  who  quotes  Mr.  Smith  as  saying  that  these  dislocations 
must  have  been  congenital,  and  for  no  other  reason  than  because  they 
were  symmetrical,  has  scarcely  done  this  author  justice.  Says  Mr. 
Snuth :  "  The  position  of  the  glenoid  cavity,  the  remarkable  form  of 
the  head  of  the  humerus,  the  presence  of  a  perfect  glenoid  ligament, 
the  absence  of  any  trace  of  disejise,  and  the  existence  of  the  deformity 
upon  each  side,  ail  indicate  the  original  nature  of  the  malformation." 

The  only  example  of  backward  luxation  seen  by  Mr.  Smith  was  also 
symmetrical,  and  seems  to  be  equally  well  authenticated.  This  was  in 
the  person  of  a  woman  named  Doyle,  fet.  42,  a  lunatic  also,  who  died 
February  8,  1839,  in  Dublin.  She  had  been  a  patient  in  the  lunatic 
asylum  fifteen  years,  and  was  subject  to  severe  epileptic  convulsions, 
which  ultimately  proved  fatal. 

Mr.  Smith  made  the  autopsy  on  the  day  following  her  death.  The 
convolutions  of  the  brain  were  small  and  atrophied,  as  is  frequently 
observed  in  idiots. 

The  two  shoulders  resembled  each  other  so  perfectly,  both  in  external 
appearance  and  in  their  anatomy,  that  Mr.  Smith  has  only  found  it 
necessary  to  descril)e  particularly  the  condition  of  one. 

The  coracoid  process  was  remarkably  prominent,  but  the  acromion 
was  not  so  prominent  as  in  accidental  dislocations  of  the  shoulder. 
The  head  of  the  humerus  could  be  seen  and  felt  distinctly  moving 
with  the  shaft,  upon  the  dorsal  surface  of  the  scapula.  On  removing 
the  integuments,  muscles,  etc.,  no  trace  of  a  glenoid  cavity  was  found 
in  its  natural  situation ;  but  upon  the  external  surface  of  the  neck  of 
the  scapula  was  a  well-formed  socket,  which  received  the  head  of  the 
humerus.  This  socket  was  (covered  with  a  cartilage  of  incrustation, 
and  surrounded  by  a  [)erfect  capsule.  The  tendon  of  the  biceps  arose 
from  the  top  and  internal  margin  of  the  socket.  The  form  of  the 
acromion  process  was  changed  ;  the  capsule  smaller  than  natural ;  the- 
head  of  the  humerus  irregularly  oval,  its  anterior  half  alone  being  in 
contact  with  the  glenoid  cavity ;  the  great  tubercle  natural,  but  the 
lesser  was  elongated  and  curved,  forming  a  process  of  an  inch  in 
length,  around  the  base  of  which  the  tendon  of  the  biceps  muscles 
played.* 

*  Robert  Smith,  op.  cit. 
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Gaillard  relates  the  ease  of  a  female  child,  upon  whom  the  left  ; 
was  discovered  to  he  defornied  a  few  days  after  birth,  and  tlu*  elh 
sepn rated  irom  the  f?ide*  Later,  the  arm  was  fuutid  to  hv  nr^trly  t^ 
rnovaljle,  and  only  at  the  end  of  four  yearsi  was  the  dislm'ntinn  nsM 
nize<l ;  bnt  no  attempt  at  rtHlnetion  was  then  made*  When  f^ixti 
years  old\  ^^ihe  was  set*n  hy  Gail  lard,  who  ftjiind  the  head  of  thf  htui 
rns  in  the  infra-spinou^  fussa.  The  Sfiipula,  clavicle,  and  arm  w 
preternaturally  small  ;  the  forearm,  althou<;h  well  dev^ehi[K.Hi,  ccid 
not  l>e  {completely  extended  nor  s^iupinated. 

Despite    these   nnfavi^rable   circinnstaiiees,  Gaillard  determine*!  I 
make  an  attempt   to  accomplish  the   reduction.     Four  tinies   in 
space  of  citxht  <lays  lie  snhniitte<l  tite  arms  to  extension  made  at  Ha 
angles^  with  the  bo<|y,  by  mwins  of  sixtcen-(>ound  weights,  the  ext| 
siori  beinjij  continued  from  twenty  to  twenty-five  minutes^,  and  ooeasMJ 
ally  bis  own  exertions  l>eing  addcnl  to  the  weight;^.     On  the  foul 
attempt,  the  head  of  the  imne  was  drawn  gradually  forwardi?^  and  bj 
rotatory  motion  it  was  finally  mnde  to  slip  into  its  socket;  but  it 
came  imme<1iatcly  displaced*     The  next  day  tiaillard  reibiceil  it  aiif 
and  rctaininl  it  in  ]>lacc  one  hour*    Six  ilays  later  it  wixs  again  n^Kio 
and,   by  the  aid  of  bandages,  (jermanently   rctaine<l    in    placH.\ 
slight  pain  and  swelling  which  followed  soon  disappearetl ;  nnd  by 
aid  of  careful  exercise,  at  the  end  of  two  yeai-s  the  arm  had  incr 
in  lengili,  ami  the  patient  ciaild  use  the  arrn  and  ha'nd  ^o  much  Ul 
than  liefore,  as  to  encourage  a  ho|>e  that  the  recovery  wcndd  U* 
pleteJ 

Aristide  Rodrigue,  of  Hollidaysburg,  Penn,,  in  a  lett<?r  to  tJie  nlil 
of  the  American  Jaunuti  of  Mtfh'caf  SeienvrH^  gives  the  following  hi 
account  of  a  case  of  intra-titcrine  dislocation  of  the  shoulder,  coioj] 
cattnl  with  a  fVactiire  of  the  fiircarm, 

'*  The  woman,  when  alHMjt  four  months  gone  with  child,  fell  nn  i 
left  side,  striking  a  boanl,  and  ielt  herself  nuich  hurt  at  the  time:] 
the  full   period  she  was  delivereil  oi'  a  full-grown  large  hoy  with 
following  deformity  :  dislocation  of  the  humerus  into  the  axilla;  fn 
ture  of  l)oth  bones  of  the  forearm  of  Icfl  side,  h»wer  thiitl*     Di^^locat 
could   not  be  i^luced  ;  union  of  the  bones  of  the  f»>rearm   by  i> 
matter  complete  ;  Imiuo^  jmssing  ea<-h  other,  and   hand  at  an  anglfl 
abdut  \W^  ;  the  child  did  well  otherwise;  now,  four  yeai*s  fd«l,  str«i| 
and  healthy  ;  humerus  bus  grown  nearly  apace  with  the  i>thcr ;  forvsil 
hai?  not,  an*l  remains  short  and  dctbrmcd  as  in  binii ;  the   haml  h| 
the  same  size  with  that  of  the  sound  si<le/*^ 


i  9.  Gong^enital  Dislocations  of  the  Eadius  and  Ulna  Bii:kwar<li. 

It  is  not  uncommon  to  meet  with  examples  of  a  slight  subhixattj 
backwards  of  these  Ixaics  in  feeble  and  newly -born  infants;  vvhi 
con<litiou  is  probably  due  to  a  relaxation  and  t^longation  of  the  caftsul 
It  is  charact<Tizcd  by  a  preternatural  mobility  of  the  jnint,  and  t^p 
ciaily  by  the  circumstance  that  the  limb  is  capable  of  abnormal  ejt 

1  Giiillard,  M^m.  de  I'Actid.  do.  M«d  ,  1841    ^■' -v  Malg  .  p.  6«0. 
■  Kodri|rue,  loc.  cit.,  Jnn.  1851,  p,  272, 
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sion,  or  flexion  backward?,  as  it  is  sometimes  called.  Gu6rin  has  seen 
this  condition  more  advanced,  the  bones  of  the  forearm  having  actnally 
overIapj)ed  somewhat  upon  the  lower  end  of  the  humerus,  so  that  the 
articular  surface  of  this  latter  presented  itself  in  the  fold  of  the  ellH)W. 
This  was  especially  ol)served  in  a  girl  of  fourteen  and  a  boy  of  thirteen 
years,  and  also  in  the  two  arms  of  a  foetal  monster.^ 

Chaussier  relates  that  a  young  woman,  at  the  commencement  of  the 
ninth  month  of  pregnancy,  perceived  suddenly  movements  of  the  foetus 
so  violent  that  she  almost  lost  her  consciousness.  These  movements 
were  repeated  three  times  in  the  space  of  six  minutes,  after  which 
everything  returned  to  its  natural  order,  and  the  accouchement  took 
place  naturally  and  at  the  usual  term.  The  infant  was  pale  and  feeble, 
and  presented  a  complete  backward  luxation  of  the  radius  and  ulna.' 

{  10.  Congenital  Dislocations  of  the  Head  of  the  Radios. 

Examples  of  this  luxation  have  been  reported  by  Dupuvtrcn,  Cru- 
veilhier,  Sandiforte,  Adams,  Dubois,  Verneuil,  Deville,  Rolwrt  Smith, 
and  Gu6rin,  most  of  which  were  in  the  direction  backwards,  some  out- 
wards, but  only  one  of  them  forwards ;  some  were  double,  the  same 
deformity  being  presented  in  l)oth  arms,  and  others  were  single.  In  a 
few  examples  the  dislocations  were  complicated  with  a  consolidation  of 
the  radius  to  the  ulna,  and  in  others  with  a  deficiency  of  the  ulna  or 
with  some  deformity  indicating  its  congenital  origin. 

Of  the  symmetrical  or  double  dislocation  backwards  Dupuytren 
furnishes  the  following  example,  presented  to  him  in  1830,  by  M. 
Loir:  "The  abnormal  position  which  the  head  of  either  radius  had 
assumed  was  at  the  back  part  of  the  lower  extremity  of  the  humerus, 
beyond  which  it  extended  for  the  space  of  at  least  an  inch.  This  dis- 
{)osition  of  parts  was  absolutely  identical  on  the  two  sides,  and  had  all 
the  characters  of  a  congenital  affection."' 

In  January,  1866,  John  Fitzmorris,  set.  19,  was  admitted  to  the 
Bellevue  Hospital,  laboring  under  a  general  scrofulous  cachexy,  in 
whose  person  I  found  a  congenital  dislocation  of  the  heads  of  both 
radii,  outwards.  The  luxations  are  complete.  The  ulnte  are  in  place 
and  of  natural  form,  but  their  articulations  at  the  wrist  are  loose.  The 
same  remark  applies  to  all  the  other  joints  in  the  body.  The  power  of 
pronation  and  supination  is  unimpaired,  as  well,  also,  as  the  power  of 
flexion  and  extension. 

In  the  example  of  outward  luxation,  mentioned  by  Deville,  there 
w^as  an  almost  complete  absence  of  the  ulna,  the  head  of  the  radius 
mounting  upwards  more  than  three  centimetres  above  the  level  of  the 
articulation.^ 

Gu6rin,  who  has  described  the  only  example  of  a  forward  luxation, 
says  it  was  observed  by  him  in  a  girl  of  seven  years,  and  that  it  was 


*  Guerin,  op.  cit.,  p.  31. 

*  Chuu^sier,  from  Mnlgaigne,  op.  cit.,  t.  ii,  p  208. 
'  Dupuytren,  Injurie*  and  Dis.  of  Bono«»,  p.  117. 

«  Deville,  Bulletins  de  la  Soc.  Anat.,  1849,  p.  153. 
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syraiuetrieal.     The  two  radii  lay  in   front  of  the  humeri,  noftr  tbf 

coronary  fossettesi,* 

^  Ih  Congenital  Bislacations  of  the  Wrist. 

Gu^rin  thinks  he  has  sei-n  three  forras  of  cont^enital  Itixafioii  of  the^ 
wrist.  First,  a  dislowition  forwards,  oharaeterized  by  a  sfliditig  of  the 
wrif5t  before  the  bones  of  the  forearm,  and  by  the  projection  [jot^teriorli 
of  the  lower  ends  of  the  radius  and  ulna;  seen  in  an  infant  of  «j 
months,  and  in  two  adults.  Second,  backwards  and  upwarck:  seen 
in  a  child  of  six  year-s,  and  accompanied  with  an  incM>mpIete  paruly&M 
of  all  the  muscles  of  the  forearm  and  hand,  Thinl,  back  wank  anil 
outwards;  in  a  girl  of  fourteen  years,  accompanied  with  incompk 
paralysis.' 

Gu6rin  has  also  seen  three  examples  of  dislocation  ontwards  in 
monsters,  and  one  of  dislocation  inwards,  as  the  result  of  am*»t 
development. 

Rol»ert  Smith  believes  that  the  csase  of  simple  dUIocjition  of 
wrist  or  of  the  carpus  forwards,  mentioned  by  Cruveilhier  in  hi 
Anatomie  Pathohffuiue^  was  an  example  of  congenital  Inxiition  ;  and  Im 
relates  two  other  cascf*  erjually  remarkable  which  came  under  hi^  own 
observation.  One  was  in  the  person  of  Debomh  O'Xeil,  a  Inn  ^  11 
epileptic,  who  ilied  when  thirty-six  years  old.  Both  up[>er  e\! 
were  defbrmcfl  from  birth  ;  the  riirht  presenting  an  example  «»r  di- 
cation  of  the  carpus  forwards,  and  the  left  of  disltjcation  of  the  carpta 
backwards.  The  disi^t^tion  showed  that  there  had  been  an  arrert  < 
develojMnent,  especially  in  the  bones  of  the  forearn)  and  car[ms. 
second  was  in  the  person  of  a  young  woman  who  died  of  phtbiMs  il 
the  Richmond  Hospital ;  the  right  wrijxt  presenting  an  example 
congenital  disl(x»atiou  of  the  carpus  fbrwanls  from  arrest  of  develop 
ment  also.^ 

Marri^rues  describes  a  very  singular  congenital  displac©fneiit  whic 
he  foinid  upon  a  newly  born  infant.    The  radius  and  ulna  were  widfl| 
s<^parated  Im?Iow,  and  in  the  interspace  was  lodgtxl  the  whole  of  the  fir 
range  of  the  airpal  bone^ ;  the  hand  being  strongly  turnJAl  inward*,* 

i  12.  Congenital  Dislocations  of  the  Fingers. 

Chaussrer  found  in  a  f<etiis  the  last  three  fingers  of  the  left  hand 
dislocattnl  at  the  met;icarpo-fihulangeal  articulation.  The  thigli«i,  kiiers 
and  feet  were  also  dislrK'ated.'^ 

A.  Bcrard  s[>eaks  of  an  hK^urvation  backwards  of  the  last  two  pha- 
langes of  the  fin-rers  as  having  been  of*casionally  sei>n   in   newly  Kxifi 
children  of  the  female  sex ;  and  Malgaignc  adds  tliat  he  \ms  him«>rl| 
seen  a  woman  who  had,  from  birth,  all  ih^  pf^alan^dks  carrif*d  hick 


1  Oiierin.  op.  cit,  p.  81.  •  Ibid.,  p.  717. 

•  K.  Smitlj.  op  cit  ,  pp.  2m,  251. 

<  MMrriirueji,  MHlifiiiiin©,  from  Journ.  de  >f4d,,  1776,  I.  iJ,  p.  $1. 
^  ChnuFsier,  Mulgiiigne,  op.  cit.,  t,  ii,  p.  76 L 
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wards  to  an  angle  of  135°,  leaving  the  heads  of  the  phalanges  project- 
ing forward  under  the  skin.^ 

Kobert  has  seen,  in  a  girl  six  years  old,  a  congenital  lateral  luxation 
of  the  phalangette  of  the  index  finger,  which  was  inclined  outwards  at 
an  obtuse  angle.  The  external  condyle  of  the  lower  extremity  of  the 
proximal  phalanx  was  slightly  atrophied,  and  the  internal  presented  a 
corresponding  projection.  Rol)ert  cut  the  internal  lateral  ligament  by 
a  subcutaneous  incision,  but  without  any  favorable  result.* 

}  13.  Congenital  Dislocations  of  the  Hip. 

Dupuytren  thought  that  double  dislocations  of  the  hip-joint,  as  con- 
genital accidents,  were  more  common  than  single  disloe^itions,  but  in 
the  experience  of  Pravaz  the  rule  has  been  reversal,  he  having  met 
with  but  four  double  dislocations  in  a  total  of  nineteen. 

Congenital  dislocations  of  the  femur  have  l)een  noticed  much  oftener 
in  females  than  in  males.  Of  forty-five  examples  mentioned  by  Du- 
puytren and  Pravaz,  only  seven  or  eight  were  males. 

They  may  be  complete  or  incomplete.  Of  the  complete  luxations, 
four  varieties  have  been  noticed. 

Upwards  and  backwards,  upon  the  dorsum  ilii.  This  variety  is  by 
far  the  most  common. 

Upwards  and  forwards ;  the  head  of  the  femur  resting  upon  the 
eminentia  ilio-pectinea. 

Downwards  and  forwards  into  the  foramen  thyroideum ;  of  which 
variety  Chaussier  alone  mentions  one  example;  but  Delj^ech  found  in 
an  infant,  born  paralytic,  the  head  of  the  femur  lodged  habitually  near 
the  foramen  thyroideum. 

Directly  upwards ;  seen  by  Gn6rin,  Pravaz,  and  others ;  the  head 
of  the  femur  being  placed  immediately  without  the  anterior  inferior 
spinous  process  of  the  ilium. 

Gu^rin  has  observed,  moreover,  a  single  variety  of  subluxation ; 
characterized  by  the  incomplete  displacement  of  the  head  of  the  femur 
in  the  direction  upwards  and  backwards,  so  that  it  rested  upon  the 
edge  of  the  cotyloid  cavity :  "  observed  often  in  newly  born  children, 
and  with  those  in  whom  the  muscular  dislocations  are  effected  spon- 
taneously after  birth." 

Through  the  courtesy  of  Dr.  Davis,  of  this  city,  I  was  permitted,  in 
March,  18(55,  to  see  a  child,  the  daughter  of  a  gentleman  residing  in 
Victor,  Monroe  Co.,  N.  Y.,  who  was  born  in  1860,  with  dislocation  of 
both  knees  and  both  hip-joints.  The  legs  at  the  time  of  birth  were 
doubled  forward  upon  the  thighs,  the  heads  of  the  tibias  resting  upon 
the  front  of  the  femurs,  one  inch  above  the  condyles,  the  thighs  being 
at  right  angles  with  the  body  and  the  feet  touching  the  abdomen.  The 
knees  were  drawn  closely  together.  The  dislocation  of  the  heads  of 
the  femurs  was  not  at  this  time  recognized.  By  constant  pressure  Dr. 
J.  B.  Palmer  had  succeeded,  at  the  end  of  one  year,  in  restoring  the 

'  B6rard,  Malgnic^ne,  op.  cit.,  p.  773. 

'  Robert,  from  Malgaigne,  op.  cit.,  p.  773. 
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leg  to  position,  the  thighs  remaining  flexed ;  but  when  two  years  old 
she  began  to  walk  with  her  body  bent  forwards.  The  displacement  of 
the  hip-bones  was  then  first  discovered.  When  four  years  old  the 
sartorius  and  tensor  vaginae  femoris  were  severed,  but  with  very  little 
benefit.  At  the  time  of  my  examination  she  was  five  years  old.  The 
thighs  were  still  flexed  and  adducted ;  by  pressure  upon  the  knees  the 
femurs  could  be  slid  upwards  and  backwards  uiK)n  the  ilium  one  inch; 
on  rotating  the  femurs  the  trochanters  were  ol«erved  to  move  upon  a 
very  short  radius,  indicating  the  entire  absence  of  head  and  neck.  She 
walked  with  the  gait  peculiar  to  these  conditions. 

Both  Delpech  and  Guerin  have  called  attention  to  two  varieties  of 
what  the  latter  terms  pseudo-luxations;  of  which  the  first  simulates 
a  dislocation  upwards  and  backwards,  and  the  second  a  dislocation 
downwards  and  forwards.  In  these  examples,  the  extreme  adduction 
or  abduction  of  the  thighs  might  lead  to  a  belief  that  the  bones  were 
dislocated,  when  in  fact  the  abnormal  position  of  the  Hralis  is  due  only 
to  muscular  contraction,  without  actual  articular  displacement. 

In  the  remarks  which  follow  we  shall  have  special  reference  to  that 
form  of  congenital  dislocations  of  the  femur  in  which  the  head  of  the 
bone  rests  upon  the  dorsum  ilii,  as  being  that  which  will  be  presented 
in  a  vast  majority  of  cases,  and  which,  characterized  by  the  same 
general  phenomena,  may  be  regarded  as  typical  of  all  the  others. 

Symptoriiaiology, — Fii-st.  When  the  dislocation  is  double. 

In  these  examples  the  deformity  is  often  found  to  be  symmetrical ; 
the  opposite  limbs  being  precisely  the  same  length,  and  in  the  same 
relative  positions;  a  circumstance  which,  when  it  exists,  may  render 
the  diagnosis  more  difficult,  or  may  cause  it  to  be  for  a  long  time 
entirely  everlooked.  It  is  in  such  cases  especially  that  the  deformity 
is  not  usually  discovered  until  the  child  begins  to  walk. 

The  first  circumstance  which  would  naturally  arrest  our  attention, 
if  the  person  who  is  the  subject  of  this  double  dislocation  is  stripped 
and  placed  erect  before  us,  is  the  great  apparent  length  of  the  arms 
and  of  the  body  in  comparison  with  the  lower  extremities.  We  may 
next  observe  that  the  great  trochanters  are  carried  upwards  and  back- 
wards, so  as  to  make  a  remarkable  projection  in  this  direction ;  the 
lumbar  portion  of  the  spinal  column  is  thrown  very  much  forwards 
and  the  doi-sal  portion  backwards.  The  thighs  incline  inwards,  so  as 
almost  to  cross  each  other;  the  whole  of  the  lower  extremities  are 
imperfectly  developed  and  feeble;  the  toes  are  generally  pointed  di- 
rectly forwards,  or  they  may  be  noticed  to  turn  inwards. 

When  the  pei'son  stands,  and  his  limbs  are  not  in  motion,  the  heel 
is  usually  brought  down  fairly  to  the  floor;  but  in  walking,  and 
especially  in  the  attempt  to  run,  he  touches  only  the  balls  and  toes  of 
his  feet.  "When  they  are  about  to  walk,''  says  Pravaz,  "we  see  them 
lift  themselves  upon  the  points  of  the  feet,  to  incline  the  superior  part 
of  the  trunk  toward  the  member  which  is  about  to  support  the  weight 
of  the  body,  and  to  lift  the  other  from  the  ground  with  an  eftbrt,  in 
order  to  carry  it  forwards.  At  this  moment  one  of  the  trochanters, 
that  whi(;h  corresponds  to  the  column  of  sustentation,  appears  to 
approach  the  iliac  crest  more  nearly  than  when  the  patient  is  standing 
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upon  his  two  feet."  In  consequence  of  which  mobility  of  the  thigh- 
bones, the  patient  assumes  a  peculiar  waddling  gait,  which  is  not  only 
ungniceful,  but  exceedingly  fatiguing. 

The  difficulty  of  progression  is,  however,  very  variable  in  different 
persons.  Sometimes  the  patient  requires  no  aid  whatever,  and  at 
other  times  he  cannot  walk  without  assistance.  Generally  it  increases 
with  age.  It  is  especially  deserving  of  notice  that  in  rapid  progression 
the  mobility  of  the  heads  of  the  femurs  is  appreciably  less  than  in 
slow  progression,  which  is  explained  by  the  more  constant  and  vigor- 
ous contraction  of  the  muscles  about  the  joint,  when  the  motions  of 
the  limb  are  rapid. 

In  the  recumbent  posture,  the  thighs  may  be  drawn  down  easily  to 
almost  their  natural  positions.  The  only  exception  to  this  rule,  ac- 
cording to  Carnochan,  "is  when  the  head  of  the  femur  has  escaped 
from  the  natural  capsule  in  which  it  was  originally  inclosed,  and  a 
new  socket  has  been  formed  upon  the  dorsum  of  the  ilium." 

Abduction  is  performed  with  difficulty ;  adduction  and  rotation, 
especially  inwards,  being  less  restricted. 

Second.  When  the  dislocation  is  only  upon  one  side. 

In  these  cases  the  symptoms  are  essentially  the  same  as  in  the  double 
dislocation;  with  only  such  slight  differences  and  peculiarities  as  would 
naturally  suggest  themselves  to  the  surgeon,  and  which  w  ill  not,  there- 
fore, demand  from  us  a  special  consideration. 

Pathology, — The  head  of  the  femur  is  sometimes  merely  changed  in 
form  and  consistence,  the  neck  also  undergoing  corresponding  altera- 
tions in  its  size,  form,  direction,  etc.;  at  other  times  the  head  is  absent 
altogether,  and  with  it  a  considerable  portion  or  the  whole  of  the  neck 
has  disappeared. 

The  pelvic  bones  are  usually  more  or  less  deformed.  The  acetabu- 
lum may  be  entirely  deficient,  or  it  may  present  itself  as  an  irregular 
bony  protuberance,  without  cartilage,  fibro-<'artilage,  or  ligaments. 
Sometimes  it  exists  as  an  oval  or  triangular  cavity,  which  is  expanded 
as  its  superior  and  posterior  margin  into  a  distinct  fossa,  where  the 
head  of  the  femur,  descending  from  the  dorsum  ilii,  occasionally  rests. 
A  new  cavity  is  formed  usually  upon  the  side  of  the  pelvis,  which  is 
shallow  and  without  an  elevated  margin,  or  it  may  be  deeper,  and  more 
complete  in  its  construction,  by  the  addition  of  an  osseous  border.  In 
either  case,  the  new  socket  is  oflen  lined  with  a  true  periosteum  and 
synovial  membrane;  but  not  unfrequently  it  is  unprotected  by  any 
sofl  tissue,  the  surface  being  hard  and  polished  like  ivory. 

The  head  of  the  femur,  having  escaped  from  its  original  capsule, 
through  a  button-like  opening,  rests  in  this  soc^ket  constantly.  In  still 
other  examples  the  head  of  the  femur  remains  within  its  capsule,  and 
may  be  observed  to  play  backwards  and  forwards  between  the  two 
sockets ;  or  the  head  and  neck  being  absorbed,  and  the  capsule  remain- 
ing entire,  the  latter  is  converted  into  a  long  narrow  sac,  somewhat 
contracted  in  its  centre,  or  finally  into  a  firm  ligamentous  cord,  which 
being  attached  to  the  stunted  upper  extremity  of  the  femur,  limits  its 
motions  in  the  direction  of  the  crest  of  the  ilium.  In  this  case  no  new 
socket  is  formed. 
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A  piirtion  of  thp  pelvi-femoral  mit^des  are  onn tract ed,  in  *'«niM-^]i] 
of  un  ap|»roxiniution  of  their  points  of  ori»rin  ii"tl   in.s<Ttiou,  aiitl 
niaiuin^  in  a  state  of  coinpamtive,  if  not  abs<»Iute,  inertia,  tit- 
atropliiod,  or  pa,ss  into  a  condition  of  fatty  deifenenitioii,  \\  i 
nuisclos,  in  consequence  nf  the  increased  labor  which  they  have  to 
fonn,  hecome  hypertrnj>hie<l,  or  degenerate  into  a  fibrous  ti^ue. 

Trvatment — Says  Dupuytren  :  '*  Of  what  possible  utility  cao  it  be 
to  |)r:ictice  extension  of  the  lower  extn?uiitk***  in  thei^e  cai*c«,  even  ?>u 
posing  the  limbs  tvjuld  be  tlnis  bronght  to  their  natumi  length? 
it  not  evident  that  the  Iiead  of  tlie  femur,  finding  no  cavity  fitted] 
receive  and  hold  it,  would,  when  abandoncnl  to  itself,  resiitne  its  Ibnu 
abnormal  position  ?     There  is  something  more  rational  and  f«kfil 
in  adopting  a  palliative  conrj^e  of  treatment.     When  we  call  to  mu 
the  natural  ]iroi»eiiess  which  the  head-^  of  thigh-bones  have  to  a^ 
to  ttie  external  iliac  fossie,  and  that  thi*^  tendency  is  painly  due  to  ^ 
superincumbent  weight  of  the  body,  and  in  part  to  mnscnhir  action^ 
just  conception  may  be  formed  of  the  indications  on  which  the  empl<i 
rnent  of  palliative  iTmedies  should  W  ft»nnde<h     The  object  shonki  ] 
to  relieve  the  lower  Iiml»s  of  the  suiK^rineumbent  weii^ht  on  tlieti 
hand,  and  on   the   other  to  moilerate  the  muscular  actioti.      I^ttli 
these  inflications  are  in  part  fidlilled  by  repose;  and  the  attitude  md 
conducive  to  this  effect  is  the  sitting  posture,  in  which  the  weight  I 
the  upper  part  of  tlie  body  is  not  transmitted  to  the  lower  extn-miti 
but  is  centred  in  the  tuberosities  of  the  ischia,     Thei-efore,  lal*i»i " 
pei^^oivs  afflicted  with  this  infirmity  should  be  r(H-ommeiided  to  adop 
sedentary  occupation,  a**  a  calling  M'liieh   requires  much  standing 
walking  alniut  would  dangerously  aggravate   their   deformity, 
one  \v(Hihl  scarcely  be  williJig  to  condemn  such   individual!?  to 
pctual  repose ;  and  to  avoid  this  it  is  neceasary  to  discover  MymQ  roe 
for  diminishing  the  inconveniences  which  attend  the  unright  postu 
the  act  of  walking  and  other  exercises.     Experience  has  taught 
hitherto  hut  two  methods  of  obtaining  this  imj)ortant  objei't :   the  fA 
coni^isfs  in  the  daily  employment  of  a  |ierfectly  cold  bath,  in  whir4i( 
the  body  should  be  immet*sed  for  the  space  of  three  or  four  niinul 
the  bead  being  protected  by  an  uihxbsilk  cap;  the  wat<^?r  may  be  fr( 
or  salt ;  and  the  only  precautions  net*essary  to  take  are  to  avoid 
ing  when  the  body  is  in  a  state  of  pcM'spi ration,  or  when  the  catai 
dtscfiarge  is  |ireseiit.     These  batlis  have  a  local,  as  well  as* 
tonic  ctl('<*t.     The  second  method  eoiisists  in  the  constant  il.so,  at 
during  the  day,  of  a  V>t4t,  wliieh  eml>races  the  pelvis,  fitting  cli> 
over  the  great  trochanters,  and  keefung  them  at  a  constant  lieight,^ 
as  to  bind  the  parts  together,  and   prevent  that  contiutuil  iiristeadlii 
of  the  body  wliieh  result.s  frf)m  the  loose  connections  of  the  he 
the  thigh-bon»>4.     For  the  proper  fulfilment  of  tlie.se  inrlicatiai] 
tain  precautions  are  neecssaiy  in  the  construction  of  this  cinetl3_ 
the  fii^t  [ilace,  it  should  occupy  the  narrow  interval  betwcx^-n  th»?  i 
of  the  ilium  and  great  trochanters,  completely  filling  this  9 pace. j 
therefore  being  about  three  or  four  ftngers' breadth,  atx:ionl ing  nil 
age  and  size  t^f  the  patient.     It  should  further  bo  well  paddKi  wl 
wool  or  cotlott,  iwul  covered  with  doeskin,  so  that  it  may  not  abr 
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the  parts  to  which  it  is  applied;  and  there  should  \ye  a  piece  let  in  on 
either  side,  so  as  to  receive  and  support  the  trochanters  without  en- 
tirely covering  them  ;  it  should  be  buckled  behind,  and  (>added  straps 
be  carried  under  the  thigh,  and  across  the  tuberosity  of  the  is<*hium, 
on  either  side,  to  prevent  the  zone  from  slipping  up.  I  do  not  mean 
to  assert  that  I  have  ever  succeeded  in  completely  getting  rid  of  the 
inconveniences  of  congenital  dislocations  of  the  thigh-bones,  but  I 
have  prevented  their  increasing,  and  have  rendered  supjwrtable  what 
I  could  not  cure.  The  testimony  of  some  patients  to  the  vahie  of  this 
treatment  has  been  of  a  most  unequivocal  character;  for  being  worried 
by  the  pressure  of  the  belt,  they  have  laid  it  a^^ide,  but  have  s|)eedily 
restored  it  again,  as  they  found  that  without  it  they  had  neither  a  sense 
of  firmness  in  the  hip,  nor  confidence  in  walking." 

In  relation  to  which  opinions  the  same  excellent  writer  subsequently 
made  the  following  candid  admission  :  "  I  at  first  thought  that  no  bene- 
fit would  be  derived  in  these  cases  from  the  employment  of  continual 
traction  on  the  lower  extremities,  for  reasons  already  stated ;  but  the 
experiments  of  MM.  Lafond  and  Duval  tend  to  throw  some  doubt  on 
the  correctness  of  this  conclusion.  These  distinguishe<l  practitioners 
tested  the  influence  of  extension,  in  their  orthopaedic  institution,  on  a 
child  eight  or  nine  years  of  age,  who  was  the  subject  of  double  con- 
genital dislocation  of  the  hip;  after  the  uninterrupted  employment  of 
this  treatment  for  some  weeks,  I  satisfietl  myself  that  the  liml)s  had 
resumed  their  natural  length  and  direction ;  but  I  was  not  a  little 
astonished  to  find  that,  after  extension  had  been  persisted  in  for  three 
or  four  months  continuously,  the  greater  part  of  the  beneficial  results 
remained  for  several  weeks  undiminished.  It  would  be  idle,  it  is  true, 
to  generalize  on  this  single  case ;  but  as  an  isolated  example  of  the 
utility  of  extension  it  is  interesting,  and  it  may  be  the  forerunner  of 
more  important  results."^ 

Since  which  time  Humbert  and  Jacquier,  who,  as  well  as  Duval 
and  Lafond,  confined  themselves  to  the  traitment  of  deformities,  claim 
to  have  met  with  equal  success  in  the  management  of  the«ie  cases  by 
extension  alone;  and,  still  more  lately,  GuCTin  of  Paris,  and  Pravaz  of 
Lyons,  by  the  adoption  of  the  same  general  principle  more  or  less  modi- 
fied, have  added  new  triumphs,  and  greatly  enlarged  its  application. 

The  means  recommendetl  and  practiced  by  Gu^rin,  are:  first,  pre- 
paratory extension  destined  to  elongate  the  muscles  as  much  as  pos- 
sible; second,  subcutaneous  section  of  the  muscles  which  mechanical 
extension  has  not  sufficiently  elongated;  third,  extension  of  the  liga- 
ments, and  even,  if  extension  does  not  suffice,  their  subcutaneous  sec- 
tion ;  fourth,  manoeuvres  destined  to  effect  re<hiction ;  fifth,  treatment 
designed  to  consolidate  the  reduction,  and  consisting  in  the  application 
of  the  apparatus  proper  to  maintain  the  extension  and  sepaniti<m  of  the 
divided  tissues,  and  to  retain  the  head  of  the  femur  in  its  place;  finally, 
in  the  gradual  execution  of  movements  proper  to  complete  the  coapta- 
tion of  the  surfaces,  and  to  establish,  little  by  little,  the  physiological 
movements  of  the  joint. 

*  Dupuytren,  op.  cit.,  pp.  176-178. 
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Other  surofons  have  confined  their  c*ffort^  to  the  reduction  of  t| 
dislrK'ati^ni,  and  they  have,  cansequeiitlv,  abandone<l  all   those  vn^^  m 
which,  owing  to  tlie  complete  absence  of  the  natural  s*x?ket,  or  to  T 
want  of  suftk'ient  mobility  in  the  limb,  the  rednetion  was  decme<i  in 
po^ible;  but  Gneriii  luis  gone  a  step  rarther,  and  has  sought  U*  t^tu 
lish  a  new  j^oeket  upon  some  [>oint  of  the  pelvie  bonei>  as  near  as?  jK»!?©ilj 
to  its  natural   articular  fi>ssu.      ^*  The  means  which   1   adi>pr/* 
Gu^rin,  *'are  basi*d  upon  a  recocrnition  <>f  the  proces?^^  which   natu 
employs  for  the  attainment  of  the  ^ame  purpose,  and  of  which  mil 
are  but  an  imitation.     I  hav^e  shown  tliat  the  t^^sential  condition  oft 
formation  of  artificial  ciivities  is  perforation  of  the  articular  c:i|"-Jtl«? 
and  the  placing  in  contact  of  the  luxated  extremity  with  an  i^ 
surfiiccj  and  that  the  condition  of  the  nmintenance  of  this  abnr^n 
rapport  is  the  intimate  atlherence  of  the  border>^  of  tlic  rent  with 
cimumference  of  the  new  cavity.      Now  it  appeared   to    me   that 
could   realize,  in  all   points,  the  etmditions  which  prcsidi?  at  the  sjwj^ 
tancous  formation   of  artitieial   joiuti?.     To  this  end    I    coinmcn*T  ' 
practicino;  under  the  skin,  and  at  the  point  corresponding  to  that  wh^ 
it  is  most  convenient  to  fix  tlie  luxated  extremity,  sicarificutions  of  t| 
capsule,  down  to  the  bone  to  which  it  h  attachah     By  this  nit»ans 
dislocated  extremity  is  placed  in  imnu'diate  contact  w^ith  the  lM>ny  *^t|j 
face  u[>on  which  it  reposes.     It  makes  upon  this  point  u  begirnun.;^ 
the  work  of  organi/^ation  resulting  from  the  adhesion  and  fusion  t>f  i 
.scarified   points  with  the  corresponding  points  of  this  suHace,     Tin 
in  order  to  eircuiiLSiTilH'  and   imprison   the  bixated  extrcMnity,  in 
place  of  election,  I  ])ractiec  all  tdjout  dce[>  s<-arilictit!ons,  which  tend  I 
excite   the  same  work  of  organi/ation  and  to  t^tablish    tiliro-celhilj 
atlhesions  between  the  incised  borders  of  the  caj)sulc  aiui   the  eonttg 
ous  bony  surfaces. 

**  Finally,  when  the  fibro-cellular  adhesions  are  sn ppose<i  lo  be  j 
ficiently  solid  to  resist  the  movements  of  the  new  articulation,  I 
yoke,  little  by  little,  the  development  of  the  c^ivity  destitie*!  to  embr 
the  luxated  extremity  by  the  means  which  natuiv  hersielf  omploy>i| 
analogous  circumstances ;  that  is  to  say,  by  circumsicrilxHl  iiud  frtcju 
movements  of  this  articulation."^ 

The  treatment  ought  to  be  commenced  as  early  n?>  jMisfeible,  nof 
amplcs  of  success  having  been  recorded  iu  pe»\^ons  over  fifteen  yesti^l 
age  J  wliilc  the  youngest  child  whose  treatment  is  reported  jisi  4^^<?^vs 
was  three  ycai-s  of  age. 

For  the  pui*|Mjscs  of  making  the  ret^uisite  extension,  aud  of  ma 
taining  the  l»onc  iu  platr,  Hravaz  ( who  does  not,  however,  ado{it  GiirTil 
practit*c  of  establishing  for  the  head  of  tlie  l)one  a  new  sookot,  biitol 
seeks  to  reduce  and  maintain  it  in  its  old  socket)  ha-s  tnveiife><1  jiifV* 
forms  of  apparatus  adapted  to  the  different  stiigi^  of  p^  in 

treatment.      Ileiiie  of  C*aunstadt»  (lUcrin,  and  others,   Ir 
gestc^l  sjjecial  ef»ntrivanecs  for  the  same  purpose;  but  no  aur 
understands  fully  the  princijile  upon  which  the  cure  is  supf 


1  Guerin,  op.  cit.|pp  81-8fl. 
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accomplished,  will  be  at  a  loss  for  apparatus  suitable  for  making  the 
necessary  extension,  or  for  maintaining  the  reduction  when  once  it  has 
been  effected. 

The  length  of  time  required  for  the  completion  of  a  cure,  where  a 
cure  is  possible,  must  vary  according  to  the  age  and  health  of  the 
patient,  and  according  to  the  pathological  condition  of  the  joint,  and 
may  be  found  to  extend  from  a  few  months  to  one  or  more  years.  It 
is  unnecessary  to  say  that  where  the  accomplishment  of  the  cure  de- 
mands a  period  of  several  years,  the  treatment  must  be  intermittent 
and  greatly  varied,  so  as  to  suit  all  the  changing  circumstances  in  the 
condition  of  the  patient. 

Finally,  if  after  a  fair  trial  we  fail  to  accomplish  a  cure,  or  if  the 
condition  of  the  child  will  not  warrant  even  the  attempt,  we  ought  as 
far  as  possible  to  seek  to  prevent  an  increase  of  the  deformity  bv  such 
means  as  our  ingenuity  may  suggest,  or  by  such  judicious  appliances 
and  general  management  as  we  have  seen  recommended  by  Dupuytren. 

South  says  that  he  has  seen  one  case  of  double  dislocjition  in  which 
the  walking  was  at  first  extremely  difficult,  but  from  the  fifteenth  year 
and  onwards  the  patient  so  improved,  that  at  th^  twentieth  year  scarcely 
any  trace  of  the  i)eculiar  gait  could  be  discovered.^ 

I  14.  Congenital  Dislocations  of  the  Patella. 

Palletta  found  a  dislocation  of  the  patella  in  the  cadaver  of  a  young 
man,  which  he  supposed  to  be  congenital.*  Michaelis  has  reported 
two  cases ;  one  in  a  young  man  of  seventeen  years,  and  the  other  in  a 
girl  of  fourteen,  each  of  whom  affirmed  that  it  had  existed  from  birth.^ 
Both  of  these  examples  i)resented  themselves  at  the  hospital  on  account 
of  hydrarthrosis  of  the  knee-joints,  and  Malgaigne,  who  had  himself 
seen  a  similar  case,  is  disposed  to  regard  them  all  as  examples  of  path- 
ological rather  than  congenital  luxations.  Periat  reports  a  case  in 
which  the  dislocation  was  only  produc^ed  by  walking,  and  in  relation 
to  the  authenticity  or  pertinence  of  which  Malgaigne  seems  also  to  en- 
tertain a  doubt.* 

South  says  that  he  has  seen  a  congenital  dislocation  on  both  legs,  in 
an  aged  man.  The  patellse  rested  entirely  upon  the  outer  faces  of  the 
external  condyles,  leaving  the  front  of  the  knee-joint  completely  un- 
covered. When  tbe  limbs  were  extended  the  patellie  could  be  easily 
made  to  resume  their  natural  positions,  but  on  the  patient's  making 
the  slightest  movement  they  were  again  displaced.  The  knees  were 
very  much  inclined  inwards,  the  feet  outwards,  and  his  gait  was  diffi- 
cult and  unsteady.* 

Dr.  Samuel  G.  Wolcott,  of  Utica,  N.  Y.,  informs  me  that  he  has  under 
observation  a  case  similar  to  the  one  re}X)rte<l  by  South,  in  a  healthy 
and  otherwise  well-formed  and  well-developtMl  boy,  set.  4.  "  When 
the  legs  are  flexed  the  patella)  slip  outwards  upon  the  external  condyl(»s 


*  South,  Note  to  Chelius,  op.  cit,  vol.  ii,  p.  245. 
'  Palletta,  Exenitalioncs  Pathologica',  p.  91. 

'  Mii-linclis.  Rev.  Med.-Chirur^.,  torn,  xv,  p.  66. 

*  Periat,  Mrtlgaijjjne,  op.  cit.,  torn    ii,  p.  932. 

*  South,  Note  to  Chelius,  op.  cit.,  vol.  ii,  p  247. 
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of  the  femurs,  and  on  extending  the  legs  the  patellse  resume  their  jxdsi- 
tions  in  front  of  the  knee-joints.  This  occurs  at  everj'  step  he  takes. 
The  knees  are  strongly  inclined  inwards,  and  the  feet  outward.  His 
step  is  very  insecure,  and  if  accidentally  he  hits  his  feet  or  l^s  against 
anything  in  walking,  he  invariably  falls." 

The  most  remarkable  example,  however,  has  been  reported  by  Dr. 
E.  J.  CasNvell,  of  Providencic,  R.  I.,  inasmuch  as  no  less  than  five 
members  of  the  same  family  have  double  congenital  dislocations  of 
the  patellie.  The  man  who  was  the  subject  of  Dr.  Caswell's  s[)ecial 
examination  is  43  years  old,  and  possessed  of  a  good  constitution. 
The  patellae  lay  upon  the  outer  condyles,  and  are  movable,  performing 
their  functions  nearly  as  well  as  if  placed  in  their  proi)er  positions. 
He  walks  without  difficulty  upon  level  ground,  or  upon  an  ascending 
plane,  but  great  caution  is  required  in  descending.  The  right  {xitelli 
is  longer  and  less  movable  than  the  left,  and  the  muscles  of  lK)th  of 
his  lower  extremities  are  small.  "In  addition  to  his  lal>or  as  an  o|)er- 
ative,  he  cultivates  a  small  farm.^'  Dr.  Caswell  examined  his  son 
and  found  the  same  malposition,  but  less  marked  than  in  the  case  of 
the  father.  The  father  then  stated  that  his  own  father,  his  sister,  and 
the  son  of  his  half  brother  by  the  same  father,  had  a  similar  de- 
formity.^ 

i  15.  Congenital  Dislocations  of  the  Knee. 

The  head  of  the  tibia  has  been  found,  at  birth,  disltxrated  forwank, 
backwards,  inwards,  outwards,  inwards  and  backwards,  outwards  and 
backwards,  and  simply  rotated  inwards. 

Most  of  these  luxations  were  incomplete ;  and  of  them  all,  the  <li>- 
location  forwards  has  been  observed  much  the  most  often. 

A  subluxation  forwards  of  the  head  of  the  tibia  has  been  seen  Iv 
Gu6riu  in  a  i\vi'd\  monster,  accompanied  with  extreme  retraction  of  the 
extensor  nuiscles  of  the  leg.-  Cruvcilhier  has  dissected  a  f(jetiis  atHTttd 
Avith  a  similar  subluxation.^ 

In  these  cxani[)les  the  displacement  forwards  at  the  articular  surfat-e 
was  but  sli<i:ht,  and  the  anterior  flexion  of  the  limb  inconsi<lenil)li'; 
but  wiien  the  dislocation  is  complete,  or  nearly  so,  the  deformity  i* 
in  all  respects  very  much  increased ;  as  the  following  examples  will 
illustrate: 

Dr.  D.  n.  Bard,  of  Troy,  Vermont,  has  reportbd  an  example  of 
complete  anterior  luxation  of  the  tibia,  seen  by  himself,  in  a  new-lH>rn 
infant.  The  leg  was  found  drawn  forwards  upon  the  thigh  at  an  acute 
angle,  so  that  the  toes  pointed  toward  the  face  of  the  child,  and  the 
bottom  of  the  foot  was  directed  forwards.  JU'  the  application  of  hhhI- 
erate  force,  the  limb  could  be  straightened  and  even  HextKl  (N>mplctely. 
These  motions  inflicted  no  pain.  It  was  especially  noticed  that  in 
l)ringing  down  the  leg  from  its  position  of  extreme  anterior  flfxi«m 
(extension)  more  force  was  required  in  the  Hrst  part  of  the  nianaMivre 
than  in  the  last;  and  that  if,  having  brought  the  leg  down,  it  wa*  left 


^  Caswell.  Amor.  Joiirn.  yU'd.  Soi.,  July,  18C5.  *  Guerin,  <»p.  cit.,  p.  33. 

'  Cruvcilhier,  Atlas  de  TAnat.  Patholoj;.,  2e  livr.,  pi.  2. 
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to  itself,  it  immediately  resumed  the  abnormal  {X)sitioii,  moving  at  first 
slowly,  but  after  a  time  much  more  rapidly. 

The  limb  was  confined  by  liandages  for  a  short  time,  and  it  did  not 
after^vards  show  any  disi)osition  to  retuni  to  its  unnatural  fH^s^ition. 
The  child  did  well,  and  when  it  began  to  use  its  legs,  no  ditJerence 
could  be  discovered  between  them.^ 

J.  Youmans,  of  Portageville,  N.  Y.,  re|>orts  a  similar  case  which 
occurred  in  his  own  j>ractice.  A  heidthy  woman  was  delivered,  on  the 
16th  of  August,  1859,  of  a  full-grown  female  child,  whose  left  knee 
was  so  completely  dislocated  that  the  toes  retted  u[)on  the  anterior  |)art 
of  the  thigh  near  the  groin.  Dr.  Youmans  immediately  took  hold  of 
the  limb  and  brought  it  to  its  natural  form,  but  as  soon  as  he  relin- 
quishcil  his  hold,  it  flew  back  to  its  original  position.  Having  again 
straightened  the  leg  it  was  retained  in  plai-e  easily  by  two  pici*es  of 
whalel)one  tied  u|>on  each  side  of  the  thigh  and  body.  Some  soreness 
and  swelling  ensue^l,  and  it  was  some  wc»eks  l>efi>re  the  splint  could  be 
safely  removwl.  At  the  time  of  the  n'p<»rt,  Octolx?r  11,  i860,  the  child 
was  using  the  limb  with  as  much  freeilom  and  dexterity  as  other  chil- 
dren of  lier  own  age. 

In  the  repi»rt  j^articular  attention  is  calle<l  to  the  disj>osition  on  the 
part  of  the  limb  to  n^ume  its  unnatural  |x>sition  with  a  spring,  show- 
ing contraction  of  the  anterior  mus<-les  of  the  thigh  ;  to  the  fact  that 
the  patella  of  this  knee  was  smaller  than  the  other,  and  that  the  skin 
on  the  front  of  the  knee  wjis  wrinkleil  as  it  is  usually  back  of  the  knee 
in  fat  children.- 

I  have  nienti«>ned  a  case  nf  congenital  forward  dishx-ation  of  lx»th 
tibiae  which  ctime  undvr  my  ol)Mrvation,  in  the  section  on  ciMigenital 
disKx*suions  of  the  hip.  and  I  have  recently  seen  a  case  of  cf>ngenital 
sabhixatiou  of  U»ih  tibiae  backwanls,  f>c<^sii>ne*l  by  c«>ntraction  i»f  the 
hamstrings.  Section  of  the  muscles  restoreil  the  Ixjnes  nearly  to  their 
normal  |K*sition. 

Chatelain  was  c<»n>ultetl  in  relation  to  a  >iniilar  case,  in  which  the 
restoration  of  the  limb  to  its  natural  p«»iii<»n  was  also  easily  elK-cie*!, 
and  l>y  ^lc<ln^  of  three  metallic  >plints,  appliitl  during  alx»ut  titteen 
days,  the  cure  was  c«tnsummateil.  Chatelain  dirwteil.  however,  that 
the  kir  rh^uld  Ix-  kept  tlexed  u|x>n  the  thigh  eight  days  longer. ' 

Klcelxrrg  dmiul  a  <\i\U\  with  the  leg  so  niiirli  Hexnl  fnrwanK  iex- 
tende<Ii  ujnjn  the  thiirh  lli:it  the  ]Mipiiteal  rei:ii»n  Ix-canie  the  jowe-t 
point  oi*  tiie  limb:  in  IroLi  and  alM»ve  the  anieular  extremity  **i'  the 
tibia  (^»nM  Ix-  felt,  ami  the  e«inily]ts  nf  the  ienmr  made  a  eorre^jMinil- 
ing  pntje<.'tion  Ix-hind  into  the  [Hiplite:!!  spa«*e.  This  wa-  [liainly  an 
example  of  e<»mplete  luxation  ;  and,  c^intrary  to  what  wa>  oli-ervei]  in 
Banl\  <ti-e.  flexion  of  the  limb  baekwanU  wa^  dirlicult  and  jiaiulul. 

The  treatment  was  <.^inj!iienet.-<J  by  M^'urini:  the  limb  in  a  rirainht 
position  by  mean"-  of  a  r-iJiint  and  ri»iliT:  suirr^-fjuently,  KlfvJK.-ij  e:ir- 
ried  the  limb  Ijaek  tf  an  ■.»l»in«^  an:rlo,  and  linally.  it  wa-  kej»i  einht 


»  Bird.  Aii.^r.  .I..:.rn.  31^-2    S. 
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days  in  a  position  of  extreme  flexion.  A  complete  cure  was  said  to 
have  been  accomplished  in  about  two  weeks.^ 

Gu^rin  has  seen  a  subluxation  backwards,  accompanied  with  a  slight 
rotation  of  the  head  of  the  tibia  outwards,  in  a  girl  fourteen  years  old; 
and  which,  he  affirms,  was  congenital,  characterized  by  a  i>ennaneDt 
flexion  (backwards)  of  the  leg  upon  the  thigh,  and  a  sliding  of  the  con- 
dyles of  the  tibia  backwards. 

This  girl  was  under  Guerin's  treatment,  but  with  what  result  is  not 
stated.^ 

Chaussier  found  both  tibiae  displaced  backwards  in  an  infant  othe^ 
wise  deformed.^ 

Robert  speaks  of  an  example  of  lateral  subluxation  in  a  man,  which 
had  existeil  from  birth.  The  right  knee  was  thrown  inwanls,  aodthe 
left  outwards.* 

Gu^rin  "oiKjrated"  publicly  upon  a  child,  two  years  old,  who  hadi 
congenital  dislocation  of  the  head  of  the  tibia  backwards  and  inwards^ 
accompanied  with  a  slight  rotation  of  the  leg  inwards.^  In  wliat  man- 
ner he  ojienited,  and  with  what  result,  he  does  not  inform  us. 

The  same  writer  speaks  of  a  subluxation  backwards  and  outwards, 
with  rotation  in  the  same  direction,  a  deformity  which,  he  aflirm^i^ 
very  frequent,  and  which  appears  especially  after  birth,  although  the 
causes  which  produce  it  have  given  their  first  impulse  during  intra- 
uterine life. 

The  case  quoted  from  Robert,  by  Malgaigne,  as  an  example  of  dis- 
location inwards,  seems  to  have  been  rather  a  case  of  semi-rotation  of 
the  articular  surfaces,  the  inner  condyle  being  thrown  ba<'k  intotlit 
popliteal  space,  while  tlie  outer  condyle  still  retained  its  natural  jioei- 
tion. 

S  16.  Congenital  Dislocations  of  the  Tarsal  Bones. 

Under  this  general  term  may  Ix*  included  all  those  varieties  of  >ub- 
luxation  of  the  several  bones  which  compose  the  tarsus,  and  which  are 
known  as  examples  of  talipes  or  club-lbot;  such  as  tihio-astra^raloU 
luxations,  astragal()-scai)hoid,calcaneo-astragaloid,  calenneo-<»ulKml,etc. 

Although  these  deformities  may  properly  enough  claim  a  plai'cina 
chapter  on  congenital  dislocuUions,  they  have  so  long  l)een  the  subjt^t? 
of  special  treatises  as  to  justify  their  exclusion  from  the  present  volume. 

i  17.  Congenital  Dislocations  of  the  Toes. 

Observed  occasionally  at  the  metatarso-phalangeal  articulations ;  the 
articular  facets  of  the  first  phalanges  suffering  a  subluxation  upwaixb, 
or  laterally  upon  the  corresponding  metatarsal  bones. 

(jucriu  has  noticed  especially  a  c^ongenital  lateral  subluxation  of  the 
great  toe.'' 


^  KU'(«l)orii.  MHli;nij;n(»,  op.  cit.,  p.  983.        '  Guerin,sur  les  Lux.  Concen..  p,  51 
'  Chjiii>si('r,  Mjilj^ai'^nc.  op.  cii.,  p.  884.       *  Robert,  Malg.,  op.  cit  ,  p.  yS-3. 
*  Guerin,  sur  les  Lux.  Congen.,  p.  33.  •  Gucrin,  op.  cit.,  p.  34. 
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Ahttmm  in  fraetare  of  Um  sUramai,  173 
Aeetebalaai.  359 
Aeromion  pro««fl«,  315 
ABe9boTT*s  thiieli  vplini.  4S0 
Aiiaeslb«tie«,  om  of.  in  dl  igno^ii^  37 
Anatoinieal  ii«ek  ofhaner««,  333 
AaapU^y  in  fnictares  of  the  MpUim  nariaai. 

»8 
Anebylosis  after  Colle9>  fractnre,  395 

aher  fraetare^  of  elliow,  3(^6 

excision  for  a«icbjlo«i9  of  knoo,  459 
Appa rains  immobile,  54 

in  fractures  of  the  leg,  4S9 
Arytenoid  cartilages,  fractures  of,  143 
Asbharsi.  fracture  of  astragalus,  505 
Astragalus,  503 
AtlM.  1A7 

and  axis,  168 
Axis.  164 
Ayres,  compound  fracture  of  claTiole,  191 


Badly  united  fracture  of  leg.  501 

Bartlett's  apparatus  for  broken  claTide,  303 

Barton's  bran  dre89ing,  63,  499 

bandage  for  fractured  jnw,  133 

trephining  Tertebrie,  153 

fracture  of  lower  end  of  radius,  393 
Base  of  acetabulum,  360 
Bauer's  wire  splints,  498 
Beach,  R.  B.,  fracture  of  patella,  470 
Beans,  lower  jaw,  127 
Bending  of  bones,  74 
Biceps,  diiplacement  of  long  head,  614 

rupture  of,  614 
Bigelow.  stellate  fracture  of  lower  and  of  ra- 
dius, 291 

rim  of  acetabulum,  362 
Boardman,  fracture  of  tygoma,  108 
Body  of  the  scapula,  309 
Bodies  of  the  vertebrsB,  154 
Bond  8  elbow  splint,  26.3 

radius  splint,  298 
Bosworth,  Frank,  tracheotomy  in  fraotnrt  of 

lower  jaw.  112 
Box  for  leg.  499 
Beyer's  thigh  iplint,  420 
Brainard,  perforator,  71 
Buck,  lower  jaw.  122 

thigh  iplint,  427 
Bnrgf,  patella,  471 


Caleaaauai,  503 

Carpal  boaea^  343 

Cartilagea,  180 

Carred  splints,  radius,  S<^ 

Cerrical  ligaments^  strains  of,  160 

Ter«ebr«,  boditt  of  ftve  lower,  168 

axis,  164 

aUas,  167 

atlas  and  axis,  168 
Children,  fracture  of  femur,  453 
Chronic  rheumatic  arthritis,  385 
Clark,  fhictur*  of  humerus,  350 
Clark's  case  of  (Vaoture  of  peltis,  353 
Claride.  183 

partial  (Vactures,  183 

repair  of  fractures,  187 
Cline,  trtpbining  vtrtebrm,  151 

fracture  of  atlas,  167 
Coates,  fVacture  bed,  445 

bran  dressings,  63 
Coccyx.  367 
Colles's  fracture,  386 
Comminuted  fractures,  61 
Common  signs  of  fracture,  34 
Compound  fractures,  61 

forearm,  343 

thigh.  Gilbert  on,  439 

thigh,  author*!  opinion,  455 

patella,  466 

tibia  and  fibula.  489 
Concussion  of  spinal  marrow,  161 
Condyles  of  humerui,  367 
internal,  372 
external,  375 
bast,  357 
base  and  between  oondylei,  364 

of  femur.  455 
external,  455 
internal.  456 
base,  458 

between  condyles,  458 
CongeniUl,  31.  246,  478 
Cooper,  Sir  Astley,  firacture  of  olecranon  pro* 
cess.  329 

neck  of  femur  within  onpiule,  879 

patella.  468 
Coraoold  process,  219 
Coronold  process  of  ulna,  815 
Cotyloid  cavity,  859 

Counter-extension  by  adhtsirt  plaittr,  439 
Cradle  for  leg.  498 
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OrftDdall,  extension,  fraotare  of  leg,  495 
Cricoid  cartilage,  142,  144 
Crosby,  neck  of  femar  within  oapsale,  389 
external  condyle,  455 


Daniel8*s  fractare-bed,  447 
Deformities  of  legs,  501 
Delayed  or  non-union,  63 

huraeras.  248 

tibia,  474 
Dennis,  F.  S.,  fraotare  of  inferior  maxilla,  117 
Dextrin,  55 
Diagnosis,  general,  33 
Dieffenbaoh.  tenotomy  in  fracture  of  olecranon 

process,  331 
Dislocation  of  humeras,  differential  diagnosis, 

238 
Divitnion  of  fractures,  general,  27 
Dorsal  Tertebrso,  158 
Dorsey,  fracture  of  patella,  467 
Dugas,  sign  of  dislocation  of  humerus,  238 
Dupuytren's  case  of  fracture  of  a  dorsal  ver- 

•  tebra,  158 

body  of  a  lower  cervical  vertebra.  159 

dressing  for  fraotare  of  fibula,  480 


Elbow  splint,  Pbysick's,  262 

Kirkbride's.  262 

Rose's,  262 

Welch's,  262 

Bond's,  263 

the  nathor's,  264 
Else,  fracture  of  axis,  164 
Emphysema  in  fracture  of  ribs,  178 
Epicondyle  of  humerus,  external,  272 

internal,  268 
Epiphyseal  separations,  29 

acromion,  216 

humerus,  upper  end,  229 
lower  end,  257 

femur,  upper  end,  373 
lower  end,  460 

trochanter  major,  403 
Epiphyses,  sternum,  170 

scapula.  217 

humerus.  230 

radius.  310 

ulna,  319 

08  innominatnm,  351 

femur,  368 

tibia,  473 

fibula,  477 
Epitrocblea,  268 
Etiology,  general,  29 
Eve,  non-union  of  ribs,  177 

patella,  466 
Exciting  causes,  general,  30 
Experiments  on  bending,  7^ 

on  partial  fractures.  80,  83 
External  epicondyle  of  humerus,  272 

condyle  of  humerus,  275 
femur.  455 
Extension  of  thigh  by  adhesive  plaster,  444 


Fanning,  N.,  humerus,  247 
Fauger,  Colles's  fracture,  298 
Felt  splints.  51 
Femur,  367 

neck,  within  capsule,  369 


Femur,  neck,  anatomy  of^  George  K.  8iiiitk, 
383 

differential  diagnosis,  374 

without  capsule.  393 

trochanter  major  and  base  of  neek,  401 

epiphysis  of  trochanter  mig'or,  403 

shaft.  404 

measurement  of,  418 

in  children,  453 

external  condyle.  455 

internal  condyle,  456 

between  condyles.  458 

base  of  condyles,  458 

separation  of  lower  epiphysis,  460 
Fibula,  477 
Fingers.  347 
Fissures,  86 

neck  of  femur,  372 
Fitch,  fracture  of  lower  jaw.  131 
Flagg's  thigh  apparatus,  426 
Floating  cartilages  in  knee-joint,  740 
Forearm.  322 

Fore's  case  of  fracture  of  byoid  bone,  133 
Four-tailed  bandage  for  broken  jaw,  133 
Fracture  beds,  445 

Jenks,  445 

Hewson,  445 

Barton,  445 

Coates.  445 

Daniels,  447 

Burges,  432 

Crosby,  448 
Fracture-box.  499 


Gangrene,  after  fracture  at  base  of  eondvles 
of  humerus.  261 
Dupuytren's  coses  after  fracture  of  radio!. 

305 
Robert  Smith's  cases,  307 
N orris,  308 

after  fracture  of  forearm.  335 
leg.  from  tight  roller,  433 
patella,  468 

from  tight  bandages.  48.  476 
leg,  from  tight  bandages,  487 
from  use  of  "  apparatus  immobile."  433. 
489 
Gibson,  bandage  for  fractured  jaw,  133 
fracture  of  clavicle,  192 

of  coracoid  process.  219 
Gilbert,  apparatus  for  broken  femur.  444 
leg,  495 
I  Glenoid  cavity  of  scapula,  comminuted,  214 

Granger,  fracture  of  epicondyle.  268 
I  Greater  tubercle  of  humerus,  227 
Gunning's  interdental  splint,  126 
I  Gunshot  fractures,  510 
treatment  in,  513 
'  Gutta-percha  splints,  52 


Harris,  separation   of  upper  maxillary  bone*. 

103 
Ilarrold,  lumbar  vertebra?.  156 
Hartshorne,  Edward,  clavicle,  197 
Hartshorne,  Joseph  E.,  thigh  apparatas,  42$ 
,  Hays,  radial  splint,  298 
Hayward,  lower  jaw,  123 
Head  of  femur,  369 

of  radius,  282 

and  anatomical  neck  of  humerus,  323 
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Head  and  neek  of  hamt rns,  longitudinal  frao- 

tore.  226 
Hewson,  fraotare-bed,  446 
Hodge,  thigh  splint,  430 
Hodgen'a  fraotare-cradle,  515 

wire,  suspension  splint,  424 
Hodges,  head  of  radius.  282 
Horner,  thigh  apparatus,  428 
Humerus,  221 

anatomical  neck,  223 

head  and  neck,  223-227 

tubercles,  227 

lougitudinul  fracture  of  head  and  neck, 
227 

surgical  neck,  229 

upper  epiphysis,  229 

differentiatl  diagnosis,  238 

shaft,  246 

lower  epiphysis,  257 

base  of  condyles,  257 

with  splitting  of  condyles,  264 

condyles,  267 

internal  epicondyte,  268 

external  epicondyle,  272 

internal  condyle,  272 

external  condyle,  275 

dfflayed  union,  276 

dislocation  of,  238 
Hutchinson,  leg  splint,  493 

J.  C,  fracture  of  spine.  152 
Hyde.  F.  E.,  fractures  of  femur,  368  ■ 
Hyoid  bune,  137 


Ilium,  355 

Immovable  apparatus,  54 

leg,  489 
Impacted  fractures,  28 

bead  and  neck  of  humerus,  223 

tubercles,  227 

neck  of  femur  within  capsule,  373 
without  the  capsule,  395 
Incomplete  fractures,  74 
Inferior  maxilla,  II 1 

Intenttilial  absorption  of  neck  of  femur,  385 
Internal  condyle  of  humerus,  272 

femur,  456 
Interdental  splints,  125 
Intrauterine  fracture,  31,  246,  473 

fracture  of  tibia,  473 
Ischium,  354 


Jacksnn,  acromion  process,  216 
Jarvis's  adjuster,  494 
Jenkc,  fracture-bed,  445 
Johnson,  neck  of  femur,  382 


Key,  lumbar  vertebra?,  157 
Kingoley,  fracture  of  lower  jaw,  131 
Kirkbride,  elbow  splint,  262 


Larynx,  fracture  of,  141 

Lausdale,  patella,  472 

Lente,  fracture  of  dorsal  vertebra,  158 

femur.  430 

non-union,  68 

pelvis,  350 
Lewitt.  patella,  466 
Listen,  thigh  splint,  416 


Listen,  leg  splint,  497 

Lockwood,  fracture  of  humerus  at  birth,  246 

Long  splints.  48 

Lonsdale,  extension  in  fracture  of  humerus,  24  9 

patella,  469 
Lower  jaw.  111 


Malar  bone,  99 

McDowell,  remarkable  displacement  of  head 
of  humerus,  224 

separation  of  upper  epiphysis,  232 
Malgaigne,  apparatus  for  fracture  of  leg,  500 
Many-tailed  bandage,  47 
March,  acromial  separations,  217 
Martin,  fracture  of  humerus,  250 
Maxilla,  superior,  102 

inferior.  111 
Measurement  of  thigh  and  1^,  418 
Metacarpus,  344 
Metatarsus,  507 
Metallic  splints.  48 
Monahan,  fracture  of  astragalus,  502 
Moore,  Colles's  fracture,  293 

fracture  of  clavicle,  200 
Morbus  coxsD  senilis,  385 
Morland,  statistics  of  fracture    of  tibia  and 

fibula,  483 
Mutt,  prognosis  in  Colles*s  fracture,  296 

electricity  in  non-union,  68 
Mussey,  fracture  of  coraooid  process,  219 
Mutter's  ••clamp,"  126 

neck  of  radius,  282 


Neck  of  femur,  369 

within  capsule,  369 

prognottis,  378 

Q.  K.  Smith  on,  383 

without  capsule,  393 
Neck  of  humerus,  anatomical,  223 

surgical  neck.  229 
Neck  of  lower  jaw.  113 
Neek  of  radiu^  279 
Neck  of  scapula,  214 

signs  of  fracture,  238 
Neill.  maxilla  superior,  166 

coracoid  process,  219 
thigh,  425 

leg,  simple  fracture,  494 
compound  fracture,  494 
N^Iaton.  radial  splint,  298 
Non- union,  63 

humerus,  252 

lower  jaw,  120 

ribs,  177 
Norris,  delayed  and  non-union,  64 

astragalus.  505 

gangrene  from  bandages,  308 

tibia,  476 
Nose,  fracture  of,  91 
Nott,  wire  splints,  48 

thigh  apparatus,  422 


Odontoid  process  of  axis,  164 
'  Olecranon  process,  324 
tenotomy,  331 
Ossa  nasi,  91 


'  Packard,  J.  A.,  clavicle,  197 
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Palmer's  thigh  splint,  423 
Partial  fraeture,  78 
Patella,  461 
Pelvis.  350 

traumatic  separations,  350 
Phalanges  of  fingers,  347 

toes,  502 
Pabes,  350 


Radios.  279 
Radius  and  ulna,  332 

Reduction    of  fractures:    general  considera- 
tions. 44 
Refracture  of  badly  united  legs,  501 
Repair  of  fracture,  38 
Resection  for  badly  united  fractures,  501 
Rheumatic  arthritis,  chronic,  385 
Rhinoplasty,  98 
Ribs,  175 

cartilages  of  180 
Rim  of  acetabulum.  3A2 
Rodet,  neck  of  femur,  371 
Rogers,  trephining  vertebrra,  152 
Roller,  46 
Rose,  elbovr  splint,  262 


Sacrum,  365 

Sacroiliac  symphysis,  366 

Salter's  cradle  for  leg,  499 

Sargent,  separation  of  upper  maxillary  bones, 

102 
Sayre,  L.  A.,  clavicle,  201 
Scapula,  209 

body,  209 

neck,  214 

acromion  process.  215 

coracoid  process,  219 

epiphyses  of,  216 
ScultelUd,  bandage,  47 
Semeiology,  general,  33 
Septum  narium,  96 
Setting  bones,  45 
Seutin,  dressing,  54 
Shaft  of  humerus,  240 

radius.  283 

ulna,  311 

femur,  404 
Shoulder-joint;  differential  diagnosis  of  acci- 
dents, 238 
Shrady.  radius  splint.  299 
Side  splints,  48 
Sling  for  broken  jaw,  133 
Smith,  E.  P.,  radial  splint.  299 
Smith,  Nathan  R.,  fracture  of  femur,  422 
Smith,  Robert,  head  of  humerus.  225 
Smith,  Stephen,  fracture  of  lower  jaw,  119 

odontoid  process  of  axis,  107 
Smith,  George  K.,  insertion  of  capsule  of  hip- 
joint,  etc.,  383 
Spinal  marrow,  concussion,  161 
Spinous  processes :  vertebrse,  146 

ilium,  355 
Splints.  48 
Starch  bandage,  54 
Sternum.  169 

diastasis.  170 
Stone,  base  of  condyles  and  resection,  267 
Styloid  process  of  radius,  292 
Surgical  neck  of  humerus,  229,  240,  242 
Swing  box  for  leg,  498 


Symphyses  of  pelvis,  350 

of  pubes,  35 1 

sacro-iliac,  366 
Symphysis  pubis,  separation  of,  351 


Tarsus,  502 

astragalus,  502 

calcnneum.  503 
Tenotomy  in  fractnres  of  olecranon  proeen, 

331 
Thompson,  fracture  of  lumbar  vertebre,  U7 
Thyroid  cartilage,  141 
Thyroid  and  cricoid  cartilages,  142 
Tibia,  472 

Tibia  and  fibula,  481 
Toes,  509 

Transverse  processes  of  spine,  148 
Treatment  of  fractures,  general,  44 
Trephining  for  fracture  of  ▼ertebrss,  151 
Trochanler  major,  401 
Trochlea  of  humerus.  272 
Tubercles  of  humerus,  227,  239,  242 


Ulna,  resection  of,  309 
Ulna.  311 

shaft.  311 

coronoid  process,  315 

olecranon  process.  324 
Upper  epiphysis,  humerus,  229 

femur.  373 
Upper  maxillary  bones,  102 


Vanderveer,  fracture  in  utero,  33 
Vandeventer,  fracture  of  vertebral  arch.  141 
!  Vanw.-igenen's  suspension  apparatus,  492 
I  Velpeau,  mode  of  dressing  fractures  with  de: 
1  trin  and  rollers,  55 


Vertebral  arches,  149 
VertebriP,  146 

spinous  processes,  146 
transverse  processes,  148 
vertebral  arches,  149 
bodies,  154 

lumbar,  156 

dorsal,  158 

cervical,  158 
axis,  164 
atlas,    167 
atlas  and  axis,  168 


Warren  on  anchylosis  at  elbow-joint,  278 

Water-beds,  163 

Watson,  fracture  of  lower  jaw,   113 

lower  epiphysis  of  humerus,  257 

patella.  404 
Weber,  plaster  of  Paris  b  indage,  60 
Wells,  internal  condyle  of  femur,  456 
Whiltaker,  pelvis,  'Ab'-i 
Wire- beds,  164 
Wire  splint>«.  48 

Wire  rack  for  fracture  of  leg,  500 
Wood,  fracture  of  patella,  467 
Wooden  splints,  49 
Wrist,  343 


Zygomatic  arch,  107 
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Agnew,  D.  H..  raptare  of  azilUry  veiD,  599 
AnS3>thetie«.  532 
Ancient  luzAtions,  526 

inferior  maxilla.  536 

spine,  544 

claTicle.  OQter  end.  566 

humerus,  593 

bead  of  radius  forwards,  622 

radios  and  ulna  backwards,  634 

thumb.  661 

femur,  727 
Andrews,  inferior  maxilla,  533 
Ankle-joint,  756 
Anomalous  dislocations  of  the  hip,  719.     See 

Femur. 
Anterior  oblique  dislocation,  721 
Astragalus.  769 
Atlait.  dislocations  of.  551 
Azillarj  artery,  rupture  of,  597 

rein,  rupture  of.  59S 
Ayres,  dislocation  of  cervical  vertebra,  649 


Batohelder.  head  of  radius.  617,  622 

thumb,  664 
Biceps,  rupture  or  displacement  of,  614 
Bigelow,  H.  J.,  on  dislocations  of  hip,  677 
Blaekmnn,   ancient  dislocations  of  humerus, 
597 

femur,  reduced  after  six  months,  727 
Blozham's  dislucition  tonrniquet,  691 
Brainurd,  reduction   of  ancient   luxation   of 
elbow,  634 


Calcaneum,  dislocation  of,  778 
Canton,  radius  and  ulna  forwards,  644 
Carpus,  645 

backwards.  648 

forwards,  651 

congenital,  814 
Carpal  bones  among  themselves,  655 
Carpo- metacarpal  articulation,  657 
Cartilages,  of  ribs  from  one  another,  556 

in  knee-joint,  754 
Caswell,  dislocation  of  patella,  822 
Clavicle,  dislocations  of,  557 

sternal  end  forwards,  557 

sternal  end  upwards.  561 

sternal  end  backwards,  562 

acromial  end  upwards,  564 

acromial  end  downwards,  570 

under  coruooid  process,  57 1 

both  ends,  572 

congenital,  808 
Clove-hitch.  532 
Compound  pulleys,  532 
Compound  dislocations  of  the  long  bones,  785 

reduction  in.  791 

non-reduction  in,  794 

ampntation  in,  794 


Compound  dislocations,  tenotomy  in,  795 

resection  in,  795 
Congenital  dislocations ;  general  observations 
and  history,  801 

general  etiology,  802 

inferior  maxilla,  804 

spine,  807 

pelvic  bones.  808 

sUrnum,  808 
!  clavicle.  808 
i  shoulder,  809 

radius  and  ulna  backwards,  812 
.  head  of  radius,  813 

wrist,  814 
'  fingers.  814 

hip.  815 

patella,  821 

knee,  822 

tarsus.  824 

toes,  824 
Cooper,  Sir  Astley,  method  of  reducing  dislo> 
cation  of  humerus,  589 
'  Coxo-femoral  dislocations,  672.     See  Femur. 
j  Crosby,  dislocation  of  thumb,  665 

ancient  dislocation  of  elbow,  636 
,  Cuboid,  dislocations  of,  779 
:  Cuneiform  bones,  dislocation  of,  780 

! 

i  Damainville,  statistics  of  dislocations  of  fe- 

I      mur,  692 

!  Darby,  shoulder,  586 
Davis,  G.  P.,  vertical  dislocation  of  patella, 743 
Direct  causes  of  dislocations,  527  | 
Dislocations,  525 

Division  and  nomenclature  of  dislocations,  525 
Double  dislocation  of  lower  jaw,  533 
Dupierris,  femur  reduced  after  six  months,  727 
Dynamometer,  692 


Elbow-joint.  626 

Everted  dorsal  dislocation  of  femur,  680 
Exciting  causes,  general,  527 
Extension  by  a  twisted  rope,  532,  690 


Femur,  dislocation  of,  672 

dislocation  on  dorsum  ilii,  674 

reduction  by  manipulation,  682 
reduction  by  extension.  688 
dislocation  into  great  ischiatic  notch,  701 
below  the  tendon,  703 
dislocation  into  foramen  thyroidenm,  709 
dislocation  upon  the  pubes,  714 
anomalous  dislocations  of  the  femur,  71 9 
downwards  and  backwards  upon  the 

body  of  the  ischium,  723 
downwards  and  backwards  into  lesser 

ischiatic  notch,  723 
behind  the  tuber  isobii,  723 
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Femar,  dislocation  directly  up,  719 
directly  down,  724 
forwnrds  into  perineum,  725 
ancient  dislocxtions,  727 
partial  dislocations,  731 
witl)  fracture,  732 
in  children,  526,  673 
congenital,  815 
voluntary,  735 
Fenner,  dislocation  of  femur  on  dorsum  ilii, 

676 
Fibula,  upper  end  forwards,  767 
backwards,  768 
lower  end,  769 
••Fifth'*  dislocation  of  femur.  723 
Fingers,  dislocations  of  first  phalanx,  660,  668 
second  and  third,  669 
congenital,  814 
Foot,  dislocation  outwards,  756.     See  Tibia. 
Fountain,  dislocation  of  femur  upon  pubes,  7 1 7 


Gaszam,  rotation  of  patella  on  its  inner  mar- 
gin, 742 
General  division,  525 

direct  or  exciting  causes,  527 

predispotting  causes,  526 

prognosis.  530 

pathology,  528 

treatment.  530 

symptoms.  527 
Gibson,  ancient  dislocation  of  humerus,  598 
Gilbert.  A.  W..  ditilooationof  lower  jaw,  534 
Grunt,  astragalus,  776 
Graves,  dislocation  of  dorsal  vertebrse,  543 
Gunn,  dislocation  of  thigh  on  dorsum  ilii,  676 


Inferior  congenital  dislocation,  804 

Ingalls,    reduction  of  dislocation  of  bip  by 

manipulation,  686 
Internal  derangement  of  knee-joint.  754 
Isohio- pubic  dislocation  of  femur*  709 
Iscbiatic  dislocation  of  femur,  701 


JarviB*8  adjuster,  532,  595,  691 

Kirkbride,  dislocation  of  the  femur  upon  po>- 
terior  part  of  the  body  of  the  isehinm.  723 

Knee,  slipping  of  semilunar  cartilages,  754. 
See  Tihia. 

Krackowitzer,  dislocation  of  head  of  radios  ia 
delivery,  617 


La  Mothe,  method  of  reducing  dislocation  of 

humerus,  588 
Lehman,  spontaneous  dislocation  of  shoalder, 

575 
Lente,  fifth  cervical  vertebra,  with  fractare. 
546 
fifth  cervical  vertebra,  without  fractare, 

546 
femur  directly  upwards,  721 
Levis,  reduction  of  dislocation  of  thumb,  66S 
Ligamentum  piitellsB.  rupture  of.  744 
Lister,  rupture  of  axillary  artery,  598 
Long  bones,  compound  dislocation  in.  765 
Long  bead  of  biceps,  displacement  of,  614 
Lower  jaw,  533 

simulating  luxation  of,  538 
Lumbar  vertebras,  541 


Hnrt,  dislocation  of  nstrngalus,  773 
Uortt'horne,  reduction  of  humerus  by  manipu- 
lation (note),  602 
Head  upon  the  ntlas.  553 

Haynes.  S.,  double  dislocation  of  clavicle,  572 
Hinckermnn,  cervicnl  vertebrie,  548 
Hodge,  statistics  of  dislocations  of  the  femur, 

673 
Horner,  partial  dislocation  of  fourth  cervical 

vertebrcD,  546 
Howe,  reduction  of  dislocation  of  the  hip  by 

manipulation,  685 
Humerus,  diiilocations  of,  573 

double.  603 

downward.*:.  574 

forwards.  002 

fracture  in  reduction,  599 

backwards,  60U 

partial,  613 

ancient,  593 

rupture  of  axillary  artery  and  vein,  599 

with  fracture,  601 

congenital,  809 
Humero-scapular  dislocation.  573.     See  Hti- 

met  us. 
Hutchinson,  dislocation  of  femur,  702 


I  Markoe,  on  reduction  of  dislocation  of  femur, 

j  687 

'  head  of  radius  backward:*.  623 

I  femur  with  fracture,  reduced.  7.'i4 

'  Maxson,  dislocation  of  cervical  vertebra',  J49 

'  Mercer,  on  partial  dislocations  of  humerus.  615 

Metacarpus.  657 
I  Metacarpophalangeal  articulation,  660 

Metatarsus,  782 

Middle  tarsal  dislocation,  779 

Moore,  on  reduction  of  dislocation  of  feicar, 
676 
ulna.  653 

Mussey.  dislocation  of  thumb.  664 
ancient  dislocation  of  elbow.  6.H6 


Norris,  ancient  dislocations  of  the  bumeros, 
600,  605 
dislocation  of  humerus   mistaken    f>*r  » 

contusion,  605 
compound  (li.«'location  of  thumb.  6ti7 
North,  N.  C,  double  dislooutioo  of  ciariole. 
572 

Occipito-atloidean  dislocations,  553 


Ilio-femoral  ligament,  677 
Ilio-pubic  dislocation  of  femur,  714 
Indian  •*  puzrJe,"  666 
Inferior  maxilla.  533 

double  di;i|oc.-ition,  533 

single  dislocation,  537 


I  Pardee,  E.  L  ,  double  dislocation  of  humerus. 
'      603 

'  Parker,    head     of    humerus    in     subi^apulsr 
I  fossa.  603 

backwards.  610 


head  of  radius  backwards,  622 
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Parker,  bead  of  radius  oatwards,  624 

femur  into  perineam,  725 
Patella,  oatwards,  737 

inwards.  740 

on  its  axis,  740 

upwards,  744 

downwards,  746 

congenital,  821 
Pathology,  general,  528 
Pelvis,  congenital,  808 
Pettit,  A.,  dislocation  of  tibia,  750 
Phalanges,  thamb  and  fingers,  660 

toes.  784 
Pope,  dislocation  of  femarinto  perineum,  726 
Predisposing  causes,  general,  526 
Prognosis,  general,  530 
Pseudo-luxations  of  inferior  maxilla,  538 
Pulleys,  532 
Purple,  dislocation  of  cervical  rertebre,  546 


Radius,  bead  dislocated  forwards,  617 

backwards,  622 

outwards,  624 

congenital,  813 
Radius  and  ulna,  dislocation  backwards,  626 

congenital,  812 

outwards,  636 

inwards,  641 

forwards,  644 
Radio-carpal  articulation.  645.     See  Carpus. 
Radio-ulnar  articulation,  inferior,  652 
Rupture  of  quadriceps  femori!*,  746 
Reid,   reduction  of  dislocation  of  femur  bj 

manipulation,  687 
Ribs  from  vert^brss,  553 

from  sternum,  555 

one  cartilage,  upon  another.  556 
Rochester,  sternal  end  of  clavicle  upwards,  561 
Rudiger,  dislocatiori  of  dorsal  vertebre,  544 


8aero-8ciatic  dislocation  of  femur.  701 
Sanson,  third  cervical  vertebra,  547 
Scaphoid,  dislocation  of,  780 
Scbuck,  dislocation  of  cervical  vertebra,  547 
Shoulder,  dislocation  of,  573.     See  Humenis. 
Single  dislocation  of  lower  jaw,  537 
"Sixth  "  dislocation  of  femur,  719 
Skey,  method  of  reducing  dislocation  of  hu- 
merus, 591 
Smith,  Nathan,  on  reduction  of  dislocation  of 
the  humerus,  587 
reduction  of  femur  by  manipulation,  683 
Smith  H.  H.,  on  reduction  of  humerus,  592 
Spencer,  dislocation  of  cervical  vertebra,  547 
Spine,  540.     See  V^rtfhra. 
Squire.  T.  H.,  dislocation  of  radius  and  ulna  i 
inwards.  642  , 

Sternum,  congenital  dislocations,  808  I 

Sternberg,  vertical  dislocation  of  patella,  743 
Subcoracoid  dislocation  of  humerus,  602 
Subclavicular  dislocation  of  humerus.  602 
Subcotyloid  dislocation  of  femur,  724 
Subluxation  of  the  jnw,  538 
Subglenoid  dislocation  of  the  humerus,  574 
Subpubic  dislocation  of  femur.  709 
Subspinous  dislocation  of  humerus,  609 
Swan,  dislocation  of  dorsal  vertebra,  544  | 

Symptomatology,  general,  527  ' 


Tarsus,  769 

astragalus,  769 

astragalocalcaneo-scaphoid,  777 
calcaneum.  778 
middle  tarsal  dislocation,  779 
08  cuboides,  779 
08  scapboides,  780 
cuneiform  bones,  780 
congenital,  824 
Tendons,  dislocation  of,  614,  807 
Thigh,  672.     See  Frtnnr. 
Thumb,  first  phalanx,  660 
backwards,  660 
forwards.  667 
second  phalanx.  669 
Tibia,  dislocation  of  upper  end,  745 
backwards.  746 
forwards,  748 
outwards,  750 
inwards,  752 

backwards  and  outwards,  752 
congenital,  822 
lower  end.  inwards,  756 
outwards,  761 
forwards,  762 
backwards,  766 
dislocation  of  lower  end,  756 
Tibio-tarsal  luxations,  756 
Toes,  784 

congenital,  824 
Treatment,  general,  530 
Tripod  for  vertical  extension  of  femur,  700 
Trowbridge,  head  of  humerus  backwards,  610 
Twisted  rope,  extension,  532 


Ulna,  upper  end  backwards,  625 
lower  end  backwards,  652 
forwards,  289,  654 
Unilateral  luxation  of  lower  jaw,  537 

Van  Buren.  W.  H.,  dislocation  of  humerus 
backwards,  610 

reduction  of  femur  by  manipulation,  696, 
712 
Varick.  T.  R.,  radius  and  ulna  outwards,  636 
VertebrsD.  540 

lumbar,  541 

dorsal,  542 

six  lower  cervical,  545 

atlas  upon  axis,  551 

head  upon  atlas.  553 

congenital  dislocations,  801 
Voluntary  di|Iocations,  735 


Warren,  humerus  with  fracture,  601 

Waterman,  T.,  reduction  of  elbow,  632 

Watson,  dislocation  of  patella  outwards,  739 

Wells,  dislocation  of  tibia,  753 

Windlass  for  extension,  532 

Wood,  dislocation  of  cervical  vertebras.  549 

humerus,  with  fracture,  603 
Wrist,  645.     See  Carput. 


T  ligament,  677 

Toumans,  J.,  congenital  dislocation  of  knee, 
822 
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pages,  the  publisher  would  state  that  no  pains  are  spared  to  secure  a  continuance  of 
the  confidence  earned  for  the  publications  of  the  house  by  their  careful  selection  and 
accuracy  and  finish  of  execution. 

The  printed  prices  are  those  at  which  books  can  generally  be  supplied  by  booksellers 
throughout  the  Qnited  States,  who  can  readily  procure  for  their  customers  any  works 
not  kept  in  stock.  Where  access  to  bookstores  is  not  convenient,  books  will  be  sent 
by  mail  post-paid  on  receipt  of  the  price,  but  no  risks  are  assumed  either  on  the 
money  or  the  books,  and  no  publications  but  my  own  are  supplied.  Gentlemen  will 
therefore  in  most  cases  find  it  more  convenient  to  deal  with  the  nearest  bookseller. 

An  Illustrated  Catalogub,  of  64  octavo  pages,  handsomely  printed,  will  be  for- 
warded by  mail,  post-paid,  on  receipt  of  ten  cents. 

HENRY  C.  LEA. 

Nos.  706  and  708  Sansom  St.,  Philadelphia,  July,  1870. 


ADDITIONAL  INDUCEMENT  FOR  SUBSCRIBERS  TO 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES. 


THBEE  MEDIOAL  JOUENALS,  containing  over  2000  LAEGE  PAGES, 

Free  of  Postage,  for  SIX  DOLLARS  Per  Annum. 


Six  Dollars 

-  per  annum, 

in  advance. 


TSBMS  FOB  1876: 

The  Amkrican  Journal  of  the  Medical  Sciences,  anrl )  Five  Dollars  per  annum, 
The  Medical  News  and  Library,  both  free  of  postage,  J  in  advance. 

The  American  Journal  of  the  Medical  Sciences,  published  quar-  ' 

terly  (ll.'iO  pages  per  annum),  with 
The  Medical  News  and  Library,  monthly  (384  pp.  per  annum),  and 
The    Monthly    Abstract    op   Medical    Science  (592  pages  per 

annum), 

SEPARATE  SUBSCRIPTIONS  TO 

The  Americav  Journal  of  the  Medical  Sciences,  when  not  paid  for  in  advance, 

Five  Dollars. 
The  Medical  News  and  Library,  free  of  postage,  in  advance,  One  Dollar. 
The  Monthly  Abstract  of  Medical  Science,  free  of  postage,  in  advance.  Two 

Dollars  and  a  Half. 

It  is  manifest  that  only  a  very  wide  circulation  can  enable  so  vast  an  amount  of 
valuable  practical  matter  to  be  supplied  at  a  price  so  unprecedentedly  low.  The  pub- 
lisher, therefore,  has  much  gratification  in  stating  that  the  very  great  favor  with  which 
these  periodicals  are  regarded  by  the  profession  promises  to  render  the  enterprise  a 
permanent  one,  and  it  is  with  especial  pleasure  that  he  acknowledges  the  valuable 
assistance  spontaneously  rendered  by  so  many  of  the  old  subscribers  to  the  "  Jour- 
nal," who  have  kindly  made  known  among  their  friends  the  advantages  thus  offered, 
and  have  induced  them  to  subscribe.  Relying  npon  a  continuance  of  these  friendly 
exertions,  he  hopes  to  be  able  to  maintain  the  unexampled  rates  at  which  these  works 


(For  '*Tbb  Obstetrical  Journal,''  set  p.  22.) 


2         Henry  C.  Lea's  Publications — (Am,  Joum.  Med.  Sciences). 

are  now  offered,  and  to  succeed  in  his  endeavor  to  place  upon  the  table  of  eTe^ 
reading  practitioner  in  the  United  States  the  equivalent  of  three  large  octavo  volomes, 
at  the  comparatively  triflinjr  cost  of  Six  Dollars  ^er  annum. 

These  periodicals  are  universally  known  for  their  high  professional  standing  in  their 
several  spheres. 

I. 

THE  AMERICAN  JOURNAL  OF  THE  MEDICAL  SCIENCES, 

Edited  by  ISAAC  HAYS,  M.D., 

is  published  Quarterly,  on  the  first  of  January,  April,  July,  and  October.  Each  dooi- 
ber  contains  nearly  three  hundred  large  octavo  pages,  appropriately  illustrated  whtr- 
ever  necessary.  It  has  now  been  issued  regularly  for  over  fifty  years,  during  nearly 
the  whole  of  which  time  it  has  been  under  the  control  of  the  present  editor.  Through- 
out  this  long  period,  it  has  maintained  its  position  in  the  highest  rank  of  medical 
periodicals  both  at  home  and  abroad,  and  has  received  the  cordial  support  of  the  en- 
tire profession  in  this  country.  Among  its  Collaborators  will  be  found  a  large  number 
of  the  most  distinguished  names  of  the  profession  in  every  section  of  the  United 
States,  rendering  the  department  devoted  to 

ORiaiNAL    COMMUNICATIONS 

full  of  varied  and  important  matter,  of  great  interest  to  all  practitioners.  Thus,  doriog 
1875,  articles  have  appeared  in  its  pages  from  nearly  one  hundred  gentlemen  of  the 
highest  standing  in  the  profession  throughout  the  United  States.* 

Following  this  is  the  '*  Review  Department,"  containing  extended  and  impartial 
reviews  of  all  important  new  works,  together  with  numerous  elaborate  *•  Analytical 
AND  Bibliographical  Notices"  of  nearly  all  the  medical  publications  of  the  day. 

This  is  followed  by  the  "Quarterly  Summary  of  Improvements  and  Discoteriks 
i.v  the  Medical  Sciences,"  classified  and  arranged  under  diflTerent  heads,  presenUog 
a  very  complete  digest  of  all  that  is  new  and  interesting  to  the  physician,  abroad  ai 
well  as  at  home. 

Thus,  during  the  year  1875,  the  "Journal"  furnished  to  its  sahscribers  98  Orig- 
inal Communications,  95  Reviews  and  Bibliographical  Notices,  and  283  articles  in 
the  Quarterly  Summaries,  making  a  total  of  about  Five  Hundred  articles  emanating 
from  the  best  professional  minds  in  America  and  Europe. 

That  the  eflbrts  thus  made  to  maintain  the  high  reputation  of  the  "  Journal"  are 
successful,  is  shown  by  the  poskion  accorded  to  it  in  both  America  and  Europe  as  a 
national  exponent  of  medical  progress : — 

America  continueH  to  take  a  great  place  in  this  \  rowed  matter  it  contains,  and  ha«  e«tabliabed  fdi 
class  of  joarimls  (qiiarterlieH).  at  the  head  of  which  '  itself  a  reputation  in  everj  coantrj  wh«re  medicic^ 

the  great  work  of  Dr.  HAy«,  ihe  Amtrican  Journal "  "  "  -       —   . 

of  the  3Ieoica^  Sciencts,  utill  holds  its  ground,  as  our 
qaotatloDH  have  oftea  proved. — DuJbLin  Med.  Praa 
and  Circular,  Jan.  31,  1872. 

Of  English  periodicals  the  Lancet,  and  of  American 
the  Am.  Journal  of  the  Medical  Heiences,  are  to  be 
regarded  an  necessities  to  the  reading  practitioner.— 
y  Y.  Medical  Gazf-tte,  Jau.  7,  1671. 

The  Ameriotxn  Journal  of  the  Medical  Sciences 
yields  to  none  in  the  amount  of  original  and  bor- 

And  that  it  was  specifically  included  in  the  award  of  a  medal  of  merit  to  the  Pob 
Usher  in  the  Vienna  Exhibition  in  1873. 

Tht  subscription  price  of  the  '*  American  Journal  op  the  Medical  Sciences"  hx 
never  been  raised  during  its  long  career.  It  is  still  Five  Dollars  per  annum  ;  an< 
when  paid  for  in  advance,  the  subscriber  receives  in  addition  the  "Medical  News  a.m 
Library,"  mukiag  in  all  about  1500  large  octavo  pages  per  annum,  free  of  postage. 

II. 

THE  MKDICAL  NEWS  AND  LIBRARY 

is  a  monthly  periodical  of  Thirty-two  large  octavo  pages,  making  384  pages  jn 
annum.  Its  *'Nkws  Department"  presents  the  current  information  of  the  day,  wit 
Clinical  Lectures  and  Hospital  Gleanings;  while  the  ** Library  Department"  is  d 
voted  to  publishing  standard  works  on  the  various  branches  of  medical  science,  page 

*  Commanications  are  Incited  from  gentlemen  in  all  parte  of  the  connlr/.  Elaborate  articles  ine^rl 
by  the  SdUor  »Te  paid  (gi  by  \k«  kfublUher. 


is  cultivated  as  a  science. — Brit,  ana  Rtr.  Mtd  -Via 
rurg.  Review,  April,  1S7I. 

This,  if  not  the  beat,  is  one  of  ibe  b««t-eondaete( 
medical  qnarterlies  in  the  finglissh  language,  and  tiu 
present  uamber  is  not  by  any  lueans  inferior  to  w 
predecessors. — London  Lancet^  Aog  23,  1S73. 

Almost  the  only  one  that  circolatec  eTerywb«r« 
all  over  the  Union  and  in  Enrop«. — London  Mectiea 
Times,  Sept.  6,  1868. 
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separately,  so  that  they  can  be  removed  and  bound  on  completion.  In  this  manner 
subscribers  have  received,  without  expense,  snch  works  as  "Watson's  Practick," 
"Todd  and  Bowman's  Physiology."  *•  West  on  ('hildrbn,"  **  Maloaionk's  8ur- 
OKRY,"  ** Stokes's  Lkotukks  on  Fkvkr,"  &c.  &c.  With  July,  1876,  will  be  commenced 
the  publication  of  Gosskhn's  '*  Clinical  Lkcturks  on  Surgery,"  translated  from  the 
French  by  Lewis  A.  Stimson,  M.l) ,  Surgeon  to  the  Pre.sbyterian  Hospital,  New  York 
(see  p.  26),  rendering  this  a  particularly  desirable  time  for  the  commencement  of  new 
subscriptions. 

As  stated  above,  the  subscription  price  of  the  **  Medical  News  and  Library"  is 
One  Dollar  per  annum  in  advance;  and  it  is  furnished  without  char^  to  all  advance 
paying  subscribers  to  the  '*Amkri<^n  Journal  of  tub  Medical  Siubnoes." 

in. 
THE  MONTHLY  ABSTRACT  OF  MEDICAL  SCIENCE. 

The  "Monthly  Abstract'*  is  issued  on  the  first  of  every  month,  each  number  con- 
taining forty-eight  large  octavo  pages,  thus  furnishing  in  the  course  of  the  year  about 
six  hundred  pages.  The  aim  of  the  Abstract  will  be  to  present  a  careful  condensa- 
tion of  all  that  is  new  and  important  in  the  medical  journalism  of  the  world,  and  all 
the  prominent  professional  periodicals  of  both  hemispheres  will  be  at  the  disposal 
of  the  Editors.  To  show  the  manner  in  which  this  plan  has  been  carried  out,  it  is 
sufficient  to  state  that  during  the  year  1876  it  contained — 

49  Arttdrs  on  Anntomy  anti  Vhy^idngy, 

JSO  **  •*    Mntrria  Mfdtea  and  Th<rraj>eutics, 

204  **  **   Uf^icitte, 

1H3  '*  **  Surffrry. 

Its  "  «•   Mtilwifrt-y  and  OyHcerotogy. 

IS  "  **  Medical  *ruHsprnU«fuee  and  T*>aeieoiogy. 

H  "  '«    Hygiene— 

making  in  all  Six  Hundred  and  Twknty-Nine  articles  in  a  single  year. 

The  subscription  to  the  '*  Monthly  Abstract,"  free  of  postage,  is  Two  Dollars 
AND  A  Half  a  year,  in  advance. 

As  stated  above,  however,  it  will  be  supplied  in  conjunction  with  the  "American 
Journal  op  tub  Mkdioal  Scienoks"  and  the  "Medical  News  and  Library,"  making 
in  all  about  Twenty-one  Hundred  pages  per  annum,  the  whole /re«  of  postage,  for 
Six  Dollars  a  year,  in  advance. 

The  first  volume  of  the  "  Monthly  Abstract,"  from  July  to  December,  1874,  can 
be  had  by  those  who  desire  to  have  complete  sets,  if  early  application  be  made,  for 
$1  50,  tbrming  a  handsome  octavo  volume  of  300  pages,  cloth. 

In  this  effort  to  bring  so  large  an  amount  of  practical  information  within  the  reach 
of  every  member  of  the  profession,  the  publisher  confidently  anticipates  the  friendly 
aid  of  ail  who  are  interested  in  the  dissemination  of  sound  medical  literature.  He 
trusts,  especially,  that  the  subscribers  to  the  "American  Medical  Journal"  will  call 
the  attention  of  their  acquaintances  to  the  advantages  thus  offered,  and  that  he  will 
be  sustained  in  the  endeavor  to  permanently  establish  medical  periodical  literature 
on  a  footing  of  cheapness  never  heretofore  attempted. 

PREMIUM  POE  OBTAIUIirQ  NEW  BUBSOBIBERS  TO  THE  "JOUBHAL" 

Any  gentleman  who  will  remit  the  amount  for  two  subscriptions  for  1876,  one  of 
which  must  be  for  a  new  subscriber,  will  receive  as  a  premium,  free  by  mail,  a  copy  of 
"Flint's  Kssays  on  Conservative  Medicine"  (for  advertisement  of  which  see  p.  15), 
or  of  "Sturoes's  Clinical  Medicine"  (see  p.  14),  or  of  the  new  edition  of  "Swaynb's 
Obstetric  Aphorisms"  (see  p.  241,  or  of  "Tanner's  Clinical  Manual"  (see  p.  5), 
or  of  "Chambers's  Uestorative  Medicine"  (see  p.  IG),  or  of  "West  on  Nervous 
Disorders  ok  Children"  (see  page  21). 

***  i^entlemen  desiring  to  avail  themselves  of  the  advantages  thus  offered  will  do 
well  to  forward  their  subscriptions  at  an  early  day,  in  order  to  insure  the  receipt  of 
complete  sets  tor  the  year  i{S7(),  as  the  constant  increase  in  the  subscription  list 
almost  always  exhausts  the  quantity  printed  shortly  alter  publication. 

(GiT  The  safest  mode  of  remittance  is  by  bank  check  or  postal  money  order,  drawn 
to  the  order  of  the  undersigned.  Where  these  are  not  accessible,  remittances  for  the 
** Journal"  may  be  made  at  the  risk  of  the  publisher,  by  forwarding  iii.RBoiBTERBD 
letters.    Address, 

HENRY  0.  LEA, 

Nos.  706  and  708  Sansoh  St.,.  Pbiladslphia,  Pa. 
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MEDICAL  LEXICON;   A  Dictionary  op  Meihoax.  ^ 

Uining  a  oonobe  p^planfttiun  of  th*  TnriouB  Sabject-^  nnd  l:*'r'r^^  of  An: 
pathology,  HygieiM',  Therapeutice,  Pharmttoolugj,  Phn I  r 

JuriiprudeQc'e,  and  Dentistry,     Notie«tt  of  Cliiuate  ao'  F 

Offiointil,  Empirioal.  and  Dietetic  Preparationfi  f  with  ( i  .. ..  Ei  _ 

the  Termi,  and  the  French  and  &rher  SynonymeKr ;  «o  i  ute  a  i>'rec<^h  u  irtK 

Euglifh  Medical  Lexicon-     A  New  Edtt'icm.     ThorougtM  and  very  gr»»ily  Mil 

tfied  and  Augmented.     By  KicHAtifi  J.  I'mGLTAOff,  MD.     Id  one  very  la»g«  ftii4*h&l 
gome  roYtil  octavo  irolnme  of  over  IJOO  pa^ef.     CJoib,  |A  f*(l ;  leather,  ratfed  biiodt«  %' 
(Just  hiu^d.)  _ 

The  object  of  tbe  Author  front  the  oaifet  hoe  not  been  to  muke  the  work  %  iB<re  lexteot] 


dintioORry  of  ternifl,  bat  to  afford,  under  eiicb,  a  oondeiii»*d  view  cf  ita  v»ri. 
ftnd  thua  to  render  the  work  an  epitome  of  the  existing  condition  of  me  ! 
with  this  riew,  the  immense  demand  wbicb  bti^^  existed  for  the  work  bn.?  > 
reviaionB,  to  nugment  it;^  cuinpletenes!!  and  usefmlnefir,  until  at  length  ir  1        it  hi 
of  a  reoogniied  tind  AtundJard  aathority  whererer  the  langange  u  »;   1    i: 

gpeoial  pains  baye  been  takeu  in  the  preparation  of  the  prefent  eiiiLu>n  t'>  > 
viiible  reputation.     During  the  t*n  yean  wbicb  hare  eliip«ed  »ttict<  the  U%\  re\  i 
to  Ibe  nomfoaJatureof  the  medicnl  M-ience^have  btren  greater  tbitn  perhaps  ir. 
of  the  pafit  >*i2d  up  to  the  time  of  biji  death  the  fiutlir»r  labored  aj>j«iduou»Iy  to    i 
thinj  icquiiing  the  attention  of  the  student  or  piui  ti>i(»urr.     Sijice    then,  fl»r 
equally  industrioTiB,  so  that  the  udditious  to  the  vocubulary  are  more  numero"- 
vit'U^  revision.     Kepecial  attention  has  been  be.stowed  on  the  aeoentuation,  w 
niMrked  on  every  word.     The  typographical  arrangement  hae  beeii  much  iu 
reference  mncb  more  ea^y,  and  every  Cdre  bitr  been  taken  with  the  mecbanif  • 
work  has  been  printed  on  new  type,  umall  but  exceedingly  cJeart  with  anenJii 
the  additioufi  Lave  been  invorporaied  with  >in   iticrex)t>e  of'  but  little  over  a  hi*. 
Ibe  volume  now  containe  the  matter  of  at  leuet  four  ordtnarj  oclavoe. 


^r  \}  r^-hmo 


\iit:i\  the-  J.. 


l-gW« 


A  bcKik  well  krcwji  to  our  readiTis  and  of  wbi'-h 
every  Ann^rkao  cufthl  U>  bw  i^trciucl.    When  tbo  Irarn' 
MuihV'r  of  (be  i»«'rk  piMWiil  uwmy.  prol-^ably  nM  oi   ' 
ffjirvti    Iciit    <ln'    f-'-l.    ^h<  \iu\    1,1  t    uit.irit.rU>  \U   J.:.: 
Id  tLi-  nd^mi'  r-  , 

fiilhrr  in  til'  It, 

and  hiiTjnn  betu.  il  ■  mJ 

in^buixl  with  lb«  .-i  to 

filH  i1,  ii»'«  ilk  \\*''  'be 

I  .  Ui  ibv  tu?u-  i.'i  1 1. 1 til- 

HP  aw  orK  cjftbfl  kind 
■!.[..  '■      ■!  strailih  ■  "^  siIh  n(  jilt 

.•ure^  of     > 

To  9\n>\\ 

'11    linj'    r. 


t-^Jtii.itj   "f  likU 


JourfHil^  YvXt,  1^*4, 

WUb  II.  .        ■  .-.,,.-- 

It'     . 


1  travel 

■  or  x\v  ■ 

I 

I  tb4;|ut;,  lAt 
l«olilplctkiO*  ; 
laariaed  rvwnr 
(  Jan.  3, 1674. 


lifetime. 

,  U  i.H  onl^   t 
-atut  new  ftu 


Lur  uu  tLw  i-ucLfstt'ui 

be  may  rf«f' f  be  «t»n- 

I  — i^/iiUi.  Mid,  l\ma. 


pant,  t 
a»  far  i 
Jeot,     V 

UDlfbrt: 


Ahrut  the  fint  book  purcbaiwd  by  tlse  medical  ttu- 

■     ■':«'dical  Pii'liouary.    Tbe  l«iic*m  t^^^plAnar 

;  itfti  term>  in  rifupJy  a  sinr  tfuit  nffti,    la  a 

u  n*i^«i  *od  with  iiuph  ccjllftitrals  a?  mrtll 

chio,  u  I-  uii  mui'h  k  fiei'wMljf  etw  tr>  iho  |jr«ttlptoii 

pbTPirihD.    To  m*r*t  tLo  wanti^  of  ttudeuta  nud  mirii^t 

phyKielBDc^  th*'  ^Ti^f^^nH^Y  nni-t  br  f^Tirn1**nfwl  wbtle 
I  eouiprelieii^i'  "  '  '   '  .trioua,    Jt 

I  WW  hiXAUs*-  I  I*  that  il 

Ij'ecame  at  uu  wb**r*.'ver 

m&iiclrie  W8p  -tu-inti  in  i  ':■   iio^ 

I  former  re^UloTj  bavtj  iht-  i  ^  t-u 

[  aogrvat.  >b.trvtbai]!»lxtJ»'  mj^ 

bftve  b«eij  added.  The  chiifi  rn'iisi:-  im  v:;'  oiMMt  ff\  w  tilarU 
*  letter,  while  the  derlvatlvfi*  billow  iu  foihII  csape;  aa 

Orrattgi'iurDt  which  preatl>  rhcllitat^n  rvferenre^     We 

may  nfeJy  ooufiriu  the  Ii)i[m<  k  uiur*^!  by  tlie  editor 

**tiiitliiLlirork,  wfairh  po««4.>M'ep  for  him  a  tillal  a«  well 

ia tril IWflMduai  i)kl^re«t.  wilt  b«  fouud  worthy  h  con-  _  „      . 

tifeoaoce  fif  the  pohitJ^n  fo  loni?  a«"rUed  t«)  it  a^  a    r*foreiJfle- — iK>^»**'>**  J/«*i<^'ui  tfii«a^U. 

ftawlazd  autborit.v,''—  C'oir»>**i'jf»  Clunfc,  Jan,  10»  1B74.  , 


1iiiJ«-i   tDf<tL.^-'J 


It  would  b«  mere  waat«  ot  ward*  Is  a*  to  ex 
t^ni  admlra&iob  of  a  work  wi^leh   U  mo  naive 
aad  di]««rvedly  iip(»re<.'Uted.     The  m\At>i   adiaiif 
work  of  Itp  kiod  ia  tUi^  £;agiu:h  iaagaaf«,^^7l<i 
Jr«dfml/ty«rD<W,  Jaaaary,  19«tf, 

A  work  to  which  thare  1b  no  equal  In  tba  , 
laa^awge. — Ettinburffti  Mtidicui  Jaumal. 

F«wwork«<if  th<M  -*   ' '-       r       :.  r 

tf  patleot  ra»earcU 
of  tl'f?  ^ftl*  <*f  »bti»  !• 


It  aan  the  rwre  m«nt  that  it  ceriaksiy  bait  ate  tit 
ta  lUa  BagliBb  laaKUH>ir«  tor  aocam^y  aad  axtaat  | 


flOBLTN  (BICHAED  D,),  M.D. 

A  DICTIONARY  OF  THE  TEKIVIS  USED  IN  MEDICIXl 

THE  COLLATERAL  SCIENCES.     Revised,  with  numercjtif  additions,  by  Isajlc 
M.D.,  Editor  of  the  •*  American  JoumnI  of  the  Medical  Science?.  '     In  otie  large  1 
12mo.  Tolttme  of  over  500  double-eolumned  pugee;  elath,  f  1  50  ;  leather,  f  2  OU, 
Ilia  the  beat  book  of  deflaltionft  w«  have»  a&d  oaght  alwayn  to  be  apoalht  ilmdaat't  laiil*^^ 
Mtd  and  Surg.  jQUTtml* 


WD  WELL  (O.  F).  F.E.A.S..  ir^. 

A  DICTIONARY  OF  SCIKXCE:  Comprising  Aslronomr,  Chem- 

ijiipv,   lHviTfimt! ",    Elffirif^iir     Heut,    Ilj.lrrtdjrimmic*.    Ujdtontjili/ii*,    Light.    Mn^n^tiimi, 
''  ''  lalicM,  Sounil,  j*nd  Sutic«,     Preoeded  by  iin  Efi^^j  on  th« 

lu  uDe  hiLfitlautufl  ocUro  volume  of  (JW  pnges,  nnd 


JJEILL  (JOHN),  M.D.,    and    gMlTH  [FnANClS  G,).  M.  D„ 

AN    ANALYTICAL    COMPENDIUM    OF   THE    VARIOUS 

BRANCHES  OF  MEDICAL  8CIBKCE ;  for  the  Us«  and  BxamlDation  of  Students,  A 
1I9W  edition,  r«viA€jd  and  improTcd.  In  one  verj  large  and  handMotnfly  printed  royal  I2iint, 
Tolome,  of  about  on«  thoujiand  pagea,  with  374  wood  cut*,  cloth,  $4 ;  Hrong\j  bound  in 
Uather,  with  raided  bandjtf  $i  76. 

Tbf  Cuitipeati  of  Dre.  XeinftmJ  Smitb  tiineomparm- 1  if  tb«  fltndeat  of  «Tar7  claaa.— ^V.  0.  Mtd.  and  Surp 
ilf  lh«imiPtir»la«bl«*w«>rkofltfdM»»'**'rt*iab)?»h*d  I  fAHrn^l  *'' 

UlhlNoonlrr     AmrDpl*baT«b«o,      "  nttoaer.  of  ni»- 

t\^  Pr:icttr«  of  Modloiite,  Ob».letric».  :w  f8  wuS       Tb# 


It 


"f  ^''^}^  IV.**?.*'*^^'  ''^  "I    uV**  *.1*    «  tb«fold-baartn«Mn,d.  of  £1  Dorado,  wd  lb«  prt^ 


a  (niirxi  If-  >^f  tfiiccfiM.    The  oatHii«»  of  tb«  h 

admlrmbly  drawn  and  illnrtirAtftdi,  and  Ih 

ftr«  orata«ally  «aUtied  to  tb«  «rat«fal  eoui 


>l<«l«porUbt«Ubniry  sucotiilMaHtfd  tbnf  tb*  mtttd^nt 
.Aj  inmlc<  It  hl>eaaitant  pookst  eoiopiuiloa.— fF«jf- 


TTART8R0RSE  (HENRY).  M^  D., 

iVt//«yf#</r  o/  Hiffftm*  in  tht  Unir>&r»ity  nf  PfnntyUtai^U^, 

A   CONSPECTUS    OF   THE    MEDICAL   SCIENCE??;   containiTig 

Handbooki  on  Anatomy,   Phyiiology,  Cbemiftry*  Muteria  M^'dlfsa,   Pr(ioti<5a!   Medioine^ 

Bnrgery,  and  Obflt^trioe.    Second  Edition,  thorough ly  reviiied  and  )idproT«!*d.     I»  on©  Urga 

royiil  litno.  Tolame  of  more  than  1000  eloMely  printed  pagea,  with  477  iilaatratioD*  on 

wood.     Giotb,  $4  2b  \  leather,  %h  00.     {Ltittty  Jimnd.) 

Th*>  work  before  on  b*»rt  I  r<M»dy  ■♦qcc»'«fullyM*»*rt-    and  tb«  cleur  And  iDRtniellre  ltTa#trall<m«  In  noma 

eJ  U*  olAlm  (oJh**  cii&ft>tf<Qetj  HDtl  fAi'itr  of  th«  iifufe**  \  p^rt-  of  thi»  wv.rk  -^Amtrierttv  Jnurn,  of  Pharmacu, 

«1ou  ;  U  bul  rfMitiitiis  fur  im  1m  *my  t>»A(  Va  tbi^  pr^«nnt     Phlladalphlii,  July,  )H7i. 

edlilon  the  whole  work  ba^  Ueu  fully  overh.rtled  I  j^,^  ^^^^^^  ^|,|  j,^  f^^„^  ^^^^^^^  not  only  lo  -in^ 
a^d  brnuj^^uuii  lu  ibe  pre*«oi  .Uttt.  of  ih,.  ^len^e-  j,^^,  4,.,^  ^^  „,,^„y  ,„ii«,,  ^^„  ^  j^,^,,  ^J  ,^f,^,^ 
^(/«»»l«  Mt<(  and  Sunj,  J>,uniai,  «epi.  la?*.  j  tu^ir  m^mrirl^,  irlib  (he  •tualU-t  po.^lble  *.ip.nJl. 

tore  id  llmw— ^V    r   Mtttt   /o«rna/,  S*»p(    1S74. 

Tb«  ftltidettt  wUl  And  thU  the  mi«t  Ci^QVeuiiMit  and 
useful  book  of  rh*  btnd  r.n  wlikh  be  run  Uv  hit 
biad.'-Ptfir^/tf  Med  atvi  Burff,  Jitum  ,  Aui.  1ST4. 


The  work  l«  tntfoJed  an  an  aid  to  lb*  medteal  »»a- 
dfijt.  atid  ft*  *ncb  appaar*!  to  admtrably  rulAt  tii  ob* 
Joel  by  iUeaci'Dvtil  artaogemMK.  thefuUfinnipUailoii 
of  farta,  the  p«r»plcui(y  aud  tersetioM  uf  laagtiage. 


M.D. 


f  udlow(j.l: 

A    MANUAL   OF   EXAMINATIONS   upon    Anatomy,   Physiology. 

Surgery,  Practke  of  Medicinet  Obntetrics,  Materia  Meitt^n,  Cherabtry,  Phartija«y,  and 
Therap«atics.  To  which  la  added  a  Medifjal  Formnlary-  Third  edition,  thoroughly  reTieed 
and  greatly  ^extended  and  anlarged.  With  370  illugtrattoni.  In  one  handsome  royal 
12mo.  volniae  of  8VA  large  pigee,  cloth.  $3  i5 ;  leather,  $H  75. 
The  arrangement  of  this  volume  in  the  form  of  qaeation  and  answer  renden  It  espeoially  anit. 
abU  for  th«  office  examination  of  itudeota,  and  for  thoie  preparing  for  graduation^ 


fTANNER  {THOMAS  HA  WKES),  M,  A,  Jr. 

^  A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAG- 

KO8IS.     Third  American  from  the  Second   London  Edition.     Revised  and  finlarged  hy 
TrmcRT  For,  M.  D.,  Physician  to  the  Skin  Department  in  Univernity  Cotlege  Hospital, 
1,0.    In  one  neat  Tolume  small  13mo,,  of  about 'H75  pagea,  cloth,  $1  50, 
*«*  By  reference  to  the  **  ProxpeotUR  of  Journar*  on  page  it,  it  will  be  seen  that  thip  work  if 

offered  as  a  premium  for  procuring  new  subscriber*  to  the  ''AktxnicAd  JotiHKAti  or  tbjb  Msnicac 

BciBMcia.'' 
Taken  a*  a  wh«leJt  lathe  mo«t  compact  Yade  me*  |      TheobJwctlonteoiacDonty.andjnttly, orgad ajtalo^l 

turn  for  the  tiH»  of  ibe  adtauead  tltideat  and  juolor    tb«ivent>ra1  run  of  '"eompend*,'^  ^'cooipectuaea,     and 

praelUicner  wltb  wbich  we  are  acqualotad* — Bt*ti*m 

Mild,  and  S%rg,  Journal^  bept.  12,  lb70. 

H  eontatnaao  mnch  that  It  ▼alomt!-  — ^'^A  !s 

•o  adraettve  a  forin.  that  It  eao   t>  r»d 

•nran  iBtbepraeeaeeof  morefnUaad  'k* 

tta  eeHftnl^nt  vU*  make*  it  a  ralu 

to  the  eonntff  practit»oo*r,  and  If  ^ 

Tied  by  bloi.  would  often  render  biw    ■ 

aad  reltefc  uiany  a  doubt  and  p%rpif^n^.—  ut<it>*.Ji' 

WjHfi  ^td  Htrald,  July.  1870. 


once,  are  notappIleabteiotbUlr.tl* 
I  ^  !4ln*  Id  coQciae  phraae  io«(  lbo*a 

I  I  4it  are  of  tnoat  nae  la  oallY  dtaj- 

'  cnlt  t  rs  In  bia  memory  wkboat  aooia 

qoHek  mean^  "f  r«f<rtr»nce.     Alt(»iatbeT| 

' '     "^     n.  ;i.  oijp  wJij«h  W'    -   -   '       -'ily  coTnan*ud   to 

rbobave  not  opp  *^x(eo«Ue  read* 

who,  hatluf  re^'i  :  wi^L  aa  cwrea- 

(•'..'am  pratti"*  >  rn .binder.  — .>.   1    Mtd.  QiUtiU,  Mf»T. 

I  10,  1»70. 


6  HfNRT  C.  Lsa'8  Publications — (Anaiow^f). 

QRAY  (HENRY),  F.R.S., 

Lecturer  on  Anatomy  eU  8t.  Qwrg^t  Ho0pUal,  London. 

ANATOMY,   DESCRIPTIVE    AND   SURGICAL.      The  Drawings  bj 

H.  V.  Cartbr,  M.  D.,  Iftte  Demonstrator  on  Anatomy  at  St.  George's  Hoe]>ital ;  the  Diine- 
tiont  jointly  by  the  Author  and  Dr.  Cartbr.     A  new  American,  from  the  fifth  enlarged 
and  improved  London  edition.     In  one  magnificent  imperial  ootaTO  ▼olnme,  of  nearly  ^M 
pages,  with  465  large  and  elaborate  engravings  on  wood.     Price  in  oloth,  $6  #•,*  lea- 
ther, raised  bands,  $7  00.     (Jtfst  Jssiisd.) 
The  author  has  endeavored  in  this  work  to  cover  a  more  extended  range  of  snbjeets  than  if  ens- 
tomary  in  the  ordinary  text-books,  by  giving  not  only  the  details  necessary  for  the  student,  b«t 
also  the  application  of  those  details  in  the  practice  of  medicine  and  surgery,  thus  rendering  it  both 
a  guide  for  the  learner,  and  an  admirable  work  of  reference  for  the  aotive  practitioner     The  es  - 
gravings  form  a  special  feature  in  the  work,  many  of  them  being  the  sise  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  out,  in  plaee  ol 
figures  of  reference,  with  descriptions  at  the  foot.    They  thus  form  a  complete  and  splendid  series, 
which  will  greatly  assist  the  student  in  obtaining  a  clear  idea  of  Anatomy,  and  will  also  serve  to 
refresh  the  memory  of  those  who  may  find  in  the  exigencies  of  practice  the  neoeeeity  of  reealliBg 
the  details  of  the  dissecting  room ;  while  combining,  as  it  does,  a  complete  Atlas  of  Anatomy,  with 
a  thorough  treatise  on  systematic,  descriptive,  and  applied  Anatomy,  the  work  will  be  found  of 
essentia]  use  to  all  physicians  who  receive  students  in  their  offices,  relieving  both  preeepior  and 
pupil  of  much  labor  in  laying  the  groundwork  of  a  thorough  medical  education. 

Notwithstanding  the  enlargement  of  this  edition,  it  has  been  kept  at  its  former  Tery  moderats 
price,  rendering  it  one  of  the  cheapest  works  now  before  the  profsraion. 

TbelIlaiitrationi>  are  beaaOfully  exeeated,  and  ren- 1  from  time  to  time,  as  sneceealTe  edltloae  have  s^ 
der  thih  work  an  ladiHpeohable  adjnact  to  the  library  t  peared,  we  have  bad  maeb  pleairare  ia  ezprM»ia| 
of  tbe  Murgeon.  Tblii  remark  applies  witb  great  force  I  tbe  general  Jadgmenf  of  the  wonderfal  excelleoM  of 
to  thuf>e  HargeoD»  practtsiog  at  a  distance  from  our  '  Qray's  kntkiom j.'-OinetnntUi  Lanctt,  July,  1870 


Altogether,  It  is  unoaestioaably  tbe  aaoet  eoaiploto 
and  servioeable  text-book  in  anatomy  that  ba«  eror 
been  presented  to  the  student,  and  foraao  a  ■trikiai 
eontraet  to  tbe  dry  and  perplexing  volumea  oa  tb« 
same  snbjeet  throoch  which  their  prede^nor*  etrof- 
gled  in  days  gone  by.— JT.  T.  Med,  Rooord,  Jvao  IS, 
1870. 

To  eommend  Gray's  Anatomy  U>  the  medieal  pro- 
fession is  almost  as  mnch  a  work  of  enpererogatfoa 
as  it  wonld  be  to  give  a  favorable  notice  of  tke  BlbU 
in  the  religions  press.  To  say  that  it  is  tbe  aost 
complete  and  conveniently  arranged  text-book  of  its 
kind,  is  to  repeat.wbat  eacb  generation  of  atedentt 


large  citiee,  as  tbe  opportunity  of  refreitbing  tbeir 
memory  by  actnal  di^KeetioD  is  not  always  attain- 
able.— Cantnin  Mrd  Journal^  Aog.  1970 

Tbe  work  Is  too  well  known  and  appreciated  by  the 
profeKsii»Q  to  need  any  com  menu  No  medical  man 
can  alTord  to  be  witbont  it,  if  its  only  merit  were  to 
serve  a«  a  reminder  of  tbat  whtcb  so  soon  beeomes 
forgotten,  when  not  called  into  freqnent  nse,  vii..  tbe 
relatione^  and  names  of  the  complex  organism  or  the 
bnman  body.  The  present  edition  is  macb  improved. 
—Onlifornin  M*>d  OaxdU,  July,  1S70 

Gray's  Anatomy  bas  been  so  long  the  standard  of 

perfection  with  every  Htudent  of  anatomy,  that  we  .      ,.  . 

need  do  no  more  than  call  attention  to  tbe  improve-  '  bas  learned  as  a  tradition  of  th*  elders,  and  v«rifle4 
ment  in  the  present  edition.— De^roAf  Review  of  Med.  I  by  personal  experience. — N  T.  Med.  OaaetU,  Dsc 
and  Pharm.,  Aug.  1870.  i  17, 1870. 

J^MITH  (HENRY  H.).  M.D.,        and    TJORNER  (WILLIAM  E,),  M.D„ 

Prof,  of  Surgery  in  the  Univ.  of  Penna.,  Se.  Late  Prqf.  of  Anatomy  in  the  Univ.  o/Penna.,  Se. 

AN    ANATOMICAL    ATLAS,  illustrative  of  the  Structure  of  the 

Human  Body.  In  one  volume,  large  imperial  octavo,  cloth,  with  about  six  hundred  and 
fifty  beautiful  figures.  $4  50. 
Tbe  plan  of  this  Atlas,  which  renders  it  so  peca- 1  the  kind  that  bas  yet  appeared;  and  we  mast  add, 
llarly  convenient  for  the  stadent,  and  its  Maperb  ar- 1  the  very  beaatifnl  manner  in  which  it  is  "got  np,"' 
tintical  execution,  have  been  already  pointed  out.  We  {  is  so  creditable  to  the  country  aa  to  be  flattering  Is 
most  ooDgratnlate  the  student  upon  the  completion  oar  national  pride.— ilfiMfiean  Jfe«l<ea/^ottmai 
of  this  Atlas,  ai>  it  is  tbe  most  oonvenient  work  of  I 

HARPEY  (  WIJ  jjIAM),  bTF.,     ^      QDAIN  (JONES  4-  RICHARD), 
HUMAN  ANATOMY.  Revised,  with  Notes  and  Additions,  by  Joseph 

Lbidt,  M.  D.,  Professor  of  Anatomy  in  the  University  of  Pennsylvania.     Completa  in  two 
large  octavo  volumes,  of  about  1300  pages,  with  511  illustrations;  oloth,  $6  00. 
The  very  low  price  of  this  standard  work,  and  its  completeness  in  all  departments  of  the  subject 
should  command  for  it  a  place  in  the  library  of  all  anatomical  students  ' 


s 


JJODOES  (RICHARD  M.\  M.D., 

Late  DemonJttrattyr  of  Anatomy  in  the  Medical  Department  of  Harvard  Univertity. 

PRACTICAL  DISSECTIONS.     Second  Edition,  thoroughly  revised      In 

one  neat  royal  l2mo.  volume,  half-bound,  $2  00. 
The  object  of  this  work  is  to  present  to  the  anatomical  student  a  clear  and  concise  deseriptioB 
of  that  which  he  is  expected  to  observe  in  an  ordinary  oouise  of  dissections.  The  author  has 
endeavored  to  omit  unnecessary  details,  and  lo  present  the  subJeH  in  the  form  which  many  years' 
experience  ha(>  shown  him  to  be  the  most  convenient  and  intelligible  to  the  stadent.  In  the 
r9vi8irtn  of  the  present  edition,  he  has  sedulously  labored  to  render  the  volume  more  worthy  of 
the  favor  with  which  it  has  heretofore  been  received. 


HORNER-SSPECIAL  AK  XTOHIT  Kt^D  HIOTOLOQY.  I     In  2  vols.  8vo.,  of  over  lOOOpafoa,  with  mors  tbat 

£igh(b  edition.  extens\v«\y  tevUed  au4  mN>4\tL«^.\    -^O^  wq<a-«x)X&  .  c\qxV\%<y^ 


fUiiaY  C.  Lsa'8  PUBUOATIOKa— (^neUomy> 


JJUILHON  [ERASMUS),  KR.8. 

'a  system  of  human  anatomy,  General  and  Special,     Edited 

bj  W.  U.  OoBBBCHT,  M.  D.,  ProfeBBor  of  G«ii«riil»Dd  Surgical  Anaiomy  ia  iii«»  Mtidioal  Qol* 
l«g«  of  Ohio.  lUuBirttted  with  three  hundrftd  and  uinety-B«v«ii  engrAvinga  od  wuodr  la 
0B6  Iftrge  ftad  baDdBom«  ootavo  volume,  oi   over  6{>U  large  [W|5«Bi  olotb,  $4  OU^  Uaiheri 

«6  ao. 

!nk«  pabliih«r  truBtt  th&t  the  well -earn  ed  reputatioo  of  this  loog-eaiAblished  fftra  rite  will  b« 

ftore  ihma  tBttiuiataed  hy  the  pretent  »dition.     BeaideB  jb  rery  thorough  reviBion  bjr  the  author,  it 

M  b««n  luoil  o&ret'ully  exumioed  by  the  editor,  aod  the  eSbrta  of  both  have  beeo  directed  to  iii> 

rodaciug  eTerythlng  which  ittcrensed  experieuoe  in  its  ose  hsB  saggeated  m  desirable  to  rendor  U 

i  oumplete  text-book  for  thuse  seekiug  to  obtaiu  or  to  renew  an  ao4|aaiiit«Q«e  with  Humaji  Ana- 

omj.     The  amouot  of  additiooB  which  tt  htut  thus  re^seived  may  be  estimated  from  the  f^ict  th«| 

*  pre«eDt  edition  oonta^ins  oTer  one-fourth  more  matter  than  the  laxt,  reudertng  a  amiiller  tyjie 

id  lUt  enlarged  page  requijite  to  keep  the  volume  within  a  toarenient  aiie.     The  author  ha^  not 

HDly  thufl  added  largely  to  the  work,  but  he  has  also  made  alieratioos  throughout,  wherever  there 

appeared  the  opportunity  of  improviog  the  arrfingemeol  or  style,  bo  aB  to  pretent  every  fact  in  iit 

DoBt  appropriate  manner,  and  to  render  the  whole  as  clear  and  intelligible  as  po^4»ible.    The  oditol 

iHA  ez^ercised  tbe  utmost  caution  to  obtain  entire  aoooraoy  in  the  text,  and  hus  largely  increased 

be  number  of  iiluKtrations,  of  which  there  are  about  one  hundred  and  fifty  more  in  thia  edition 

ban  in  the  laat,  thuf  bringing  distinctly  before  th«  eye  of  the  stadent  everything  of  Inteceit  oj 

tmportance. 

LIE  A  TH  (CHRISTOPHER),  F,  E,  €.  5., 

^•^  Ttachtr  of  Operative  Surgery  in  UnittortUy  OalUgti^  London, 

PRACTICAL   ANATOMY:    A   Manual   of  Dissections.     Prom   the 

Second  revijed  and  improved  London  edition.     Edited,  with  additions,  by  W.  W,  iii(«!i« 

M.  D.,  Lecturer  on  Pathological  Anatomy  in  the  Jelferson  Medical  College,  Pbiladelphia. 

In  one  handiome  royal  12mo.  volume  of  ft78  pages,  With  347  iUastrfttiooa.    Cloth,  $S  bO  ; 

leather,  $4  00.     {Lately  Puhtufud.) 

talniiigHi  hold  n^ou  Ibe  «Upp«ry  atopMofauaioniy, 
—8t,  Limit  Mtd   itttfi  Snrg,  Juttmui,  Mm,  iU,  l%7l. 

it  Appeura  to  a»  o«nain  ibjti,  an  «  Kaide  to  dtiaec- 
tloa,  »Dd  fts  K  work  couiamiDj  (acu  ot  tkUAtoiuy  iA 
brl»r  and  «)a»ily  uudervtoi/d  l^jrui,  itiis  tut»aual  1« 
compinle.  Thus  work,  cuaulaa,  aiau,  ir«ry  perfect 
llluAtrfttioni  of  {»ru  whkoti  cun  iha«  be  aivfo  euUy 
iD«l«raioofi  aad  *tudied;  la  ibi»  rtf#pet.<i  u  vumpMrca 
fifcvorably  with  work«  of  much  grtmier  prflteutiua, 
Sooh  AaaaaU  of  aaatomy  Are  alwaf «  fftruri^«  Wi>rka 
witb  medical  •tudeat*.  W«  w^juld  ttaruBntly  rofiom- 
m»ad  ihlaoae  to  their  atieatioBi  it  ba«  •KColl«fi«)«i 
which  miiko  i\  valuable  a*  a  guide  ia  dl*«ectla^,  a« 
well  a«  ia  Mtadyiag  nahWiaf.^Bufaio  MedieaL  and 
Sttrfflci/lJuuraat^  Jaa.  li>71- 


Dr.  K«ea,  the  Amisrloaa  editor  of  thU  work,  in  hl« 
frvtiLt«^  say*:  *^ln  pre*ebtiag  tbi^  Americjio  ediiioa 
of  *  Ueath'e  Practical  Aaaiomy,'  I  r««i  ibai  1  Ltkve 
beeii  taairaflieuLal  ia  KOpplyuiM  a  waut  I u Of  fait  for 
a  r^al  dle*eetor>  taaaual,"  and  tbi#  ana^rtion  of  Mm 
adllur  wa  da«m  U  fuliy  jatUflvd^  after  aa  examiaa- 
lloa  of  it*  eonlontB.  for  it  la  raally  au  vxoeitaai  work, 
lodeed,  we  do  aot  heaitata  lo  say,  the  be«t  of  Ita  elaaa 
with  which  WIS  are  acqaainted  ;  reiiemhUag  WiUon 
ta  ierM  aad  oJear  dekortptioa,  eJcceUiug  montof  the 
io-«alied  practical  aaatoiaicai  dia«ecior»  ia  tha  Mope 
of  the  Mubjeet  aad  practical  «ai«ebed  tuatter.  . 
Ia  readitif  thlH  work,  one  U  forcibly  iiapr«aa«d  with 
tbe  great  paia«  tU«9  kUtUor  ukes  to  impreita  tht  sub- 
jeet  opofl  the  utind  of  the  Btudeat.  H«  1h  Full  af  rara 
and  pl«aaiDg  little  devicds  to  aid  memor/  In  main- 


BELLAMY (E.),  KR.aS, 
^     THE  STUDENT^S  GUIDE  TO  SURGICAL  ANATOMY;  A  Text- 

Book  for  Students  preparing  for  their  Pais  Examination.     With  engravings  on  wood.    Is 
otto  handsome  royad  iSmo.  volume.     Cloth,  $2  2b.     {Jtut  Uta^,) 
Wa  walcome  Mr,  Bellamy"*  work,  ae  a  cootriba- 

tioB  tu  the  atady  of  regioaai  aaatooiy.  of  equal  value 

to  th«  eittdeat  and  the  fturgeou.     li  t*  written  ta 


•  lent  auid  etiaci^e  »tyl«»^aad  itn  pracikiki  •uggeelionK 
add  largely  to  the  lutereii  attaching  to  XtA  technical 
detalU  "^CMcaffo  Med.  Mxaminfr,  March  1,  1S74. 

We  cordially  cuugratalate  Mr,  Ueliamy  opiia  hav- 
lag  priidueed  it  — Med.  Tim**  and  Oas. 


We  caaaot  too  highly  rocommead  U» — StttdtM's 
Journal, 


Mr.  Bellamy  Uaa  spared  ao  paloe  to  prodaoe  a  real- 
ly reiiabl««tudent'sgatde  to  ^arglcal  anatomy^-oue 
which  all  caodidate^  for  iorgical  degree*  may  Cv>a- 
4a It  with  adrwnla^A,  aai  which  uoieetea  muali  orl- 
giaal  matter  — Mtd.  FrvMg  and  Cnreuiar, 


^  AC  USE  (JOSEPH). 

SURGICAL   AjSATOMY,     By  Josms  Maclisb,  Surgeon.    In  one 

Tolnme,  very  large  imperial  quarto;  with  08  targe  and  splendid  platee,  drawn  in  the  bail 
style  and  beautifully  oolored,  oontaining  190  figures,  many  of  them  the  siae  of  life  -,  together 
with  copious  eiplanatory  letter-prasi.  Strongly  and  handsomely  boand  in  oloth.  Prio* 
$14  00. 


We  know  of  ao  work  on  largleal  a&atomy  which 
«aa  Cum  pete  with  It. — LanetU, 

The  work  of  Macliee  oa  earfieal  aaatomy  It  of  the 
higheel  value,  la  eome  respect*  it  le  the  baet  puhll- 
•  lotion  of  tta  kiad  we  have  eeea,  aad  li  worthy  of  a 
plaee  la  the  library  of  aay  medical  man,  while  the 
ttadent  could  •earoety  make  a  better  inveitmeat  than 
I  h  U  —  Tfu  WeHem  Jtmnuil  of  Mtdieint  ^ndSu  rfftry . 

Ho  iucb  lithographic  illuetratlone  of  surgical  ra* 


flone  have  hitherto,  we  think,  been  given.  While 
the  oparator  1*  «buWD  every  vetaei  and  aerve  where 
4a  operation  i» contemplated,  the  exact  anaiomiat  is 
refreahed  by  thoia  clear  ana  dlBtiuet  diaee^tlob*, 
which  every  one  uiai»t  appreciate  whoha«  a  partittt 
of  eathtulAJm.  The  fingUeh  medical  pre«H  bat  qnitp 
exhau>t«dthe  wotd*of  praiae*  ia  nx^jtatuvadlag  this 
admirable  irtatlne,— iru«<04»  Jfcd.  aad  Surg,  /oHfii^ 


flA  R  TSHORNE  ( HENR  Y),M.D., 

HANDBOOK  OF  ANATOMY   A^D   V^X^\0\i^Qr^,    '^^iw^^^^^- 
iitta,  n ri^d .  In  oo e  rorsl  1 2  nio>  v  oliim« ,  wVt.\i  l^Q  n  oq^-  c^aU .,  'aX^^J^  A^  '^^  *  v^  v.»w  \* 


jLfARSHALL  [JOHN),  F.R.8., 

^«'  Pmft9»0r  of  SHTQrru  in  nH{v*rtttjf  (MUpt,  LowUn,  *«, 

OUTLINES  OF  PHYSIOLOGY,  HUMAN  AND  COMPARATn 

With  Additionf  bj  Fbakcib  OaRxiT  Smith,  M.  D.,  ProfcMor  of  the  InBiiiuU*  «>(  mJ 
flitie  in  the  Univpmty  of  PennBylraniA,  Ac.     With  num«ro«ii  iilu^tf  iition#.     In  one  li 
»nd  handflome  octavo  volume,  of  1025  pages,  cloth,  $6  50  •  Jenthpr    -        ^  >'aii<l».  |r 
In  r»cl.  10  every  TOHiJwt,  Mr.  M&r«hA]l  bft«  prewnt-    tUe,  irtlh  wlitfh  we  ar-^  T.>  ii^tk  - 

«d  ne  wHh  m  niosl  complete,  reUeble,  mid  MCteotilte    tbiti  work  In  tt,.-  s.^rti.*  „< .■  ,,o  «aek« 

work,  nad  we  f^el   iJi*t  It  i»  wofihy  oar  w»r[neit    eioasiro  — 

io  tarn  find  »U  an,— i&fL  I,nui^  Xt^i.  Rtp<jri*T,  Jan.  1869.    I  fall  tc»  d 


We  dtisbt  If  Iber^  \m  in  tbe  Englieh  Uofraei^e  auj 


requk- 


tfotnpend  of  phyntoln^y  more  u^^i^fnl  tn  the  itttideat  T 

IKaq  iHiA  work.— <S(  i'»f*^#  J/e/i,  (iHdSurg.Joumai,  , 

It  qalte  fttlflle,  la  onr  oplaloa,  the  mthor'e  de«t«a       '^^^T"f*/*2T'/^!w'''  ™^^' 

«f  ma klugU  truly  e*/wc/f^>>n/ino  lie ehiiriicler— which  *"'*  ^  ?    ,  r*^*.'    h     ] 

la,  perliitp«,  tlie  Liube-l  conimeodatit}!}  th«t  esa  be  JR'--"  *'      -■  "-■■■  '"  ' 


i:o&*iii«Dt|t>tift  uptriu — ^X 


J- 
aa<i  i 


W*  way  now  oongratnUte  blm  o»  bMTing  com* 
f  leted  I  be  latest  a*  welt  as  rhn  be«it  Karoainry  of  mod-    enrt  of  hvtngAbin  t>> 
ero  phyidolufical  If  deuce,  bulb  hutaan  and  eoinpara*    eerredlyaetbla, — Br 


■'^li 


Q 


AHFESTKn  {WILLIAM  R),  if.  D„  RR.S,, 

Examine  in  PhytfUilug^  and  Ctmipnratim  Anatomy  in  th*  Unt'PerHty  of  ^Ofuf^n, 

PRINQIPLES  OF  HUMAN  PHYSIOLOGY;  with  tbeir  rln..r*.i.nfl 

oationg  to  Psychology,  Patholo^,  Thempeutic*,  flygieoe  fctid  Foreii»ie  .' 
Americ&n  from  the  la^t  and  revUed  Loodoo  edition.    With  iieurly  three  bar 
Edited,  with  additioD^,*  by  Fbaiicis  CJdrubt  Smits,  M,  D.,  Profe^eor  ot  rrir     i 
Medicine  in  the  Univeriiity  of  PennJ-ylrnnia,  Ac.     In  one  very  Urge  and  Uf  mc!  -ul  | 
Tolnme,  of  about  ^M  large  pagen,  handaomely  printed;  flloth,  $5  50 »  leather,  r^i«f>4  ] 

We  doobt  Dottl  te  Aealliied  t«  retain  a  akresf  L.^. 
on  pQbUc  favor,  and  recnaia  tbe  favor-U«t«xt>beak^ 
aar  collegefl— F*f^Mi'«  MMicul  Jtnumai, 


WUb  Dr  9m\tb,  we  eontdently  believe  **tbat  tbe 
preeeut  will  more  iban  aaHlaln  Ihe  enviable  repnta- 
Uos  already  attataed  by  former  edttloaa,  of  betaf 
<»ae  of  tbe  falleet  and  iDovi  camplete  treetUeaon  the 
•nbject  tn  the  Bofllah  Language/'  We  know  of  none 
frum  the  pa^et  of  wblcii  a  ^atii^ factory  kn<jiw!ed(|fe  of 
tbe  pbyvSilogy  of  tbe  hnman  organlaiu  oaa  yje  a»  well 
obtained,  aooe  better  adapted  for  tbe  u«e  f»f  <arb  ai> 
take  op  the  atndy  of  pbyn»«jk»gy  In  U«  reference  t«* 
tbe  iniitltateH  and  practice  of  la^dlciae.— Jm.  JTonr. 


Tb«  abeve  U  »  -"fhal  la  ♦»!;' 

fTe»il  wi>rk  im  V'  "^d  w*  »r«<  • 

it  would  be  a  >j     .  i    '"   -t+i-r. , 

thing  ta  thfi  repiitMiiou  of  ii 
can  only  iiay  to  tkU  wUb  wh 
loAaeBCe,  that  it  la  oar  ac^.<^,  ^,r — w< 


4 


OY  THE  SAME  AUTHOR, 

PRINCIPLES  OF  COMPARATITE  PHYSIOLOGY,     New  Ameri- 

oan,  from  the  Fourth  and  KeviFed  London  Kdition.     In  one  large  and  handsome  ociafo 
voluina,  with  over  three  hundred  beautiful  ill astratlone     Pp.  T52.    Cloth,  $S  Oil. 
As  a  Qouiplete  and  condemned  treatise  on  itff  extefnded  and  importiiot  object,  thi?  work  becoiaei 

a  necessity  to  fitudent?  of  nntttrat  soienoe,  while  the  very  low  price  al  whioh  it  i«  offered  plaeei  tl 

within  the  reach  of  all. 


^IRKES  (  WILLIAM  SEXHOUSE),  M.D. 

A  MANUAL  OF  PHYSIOLOGY.     Edited  by  W.  Morrant  BAKlfL 
Jl.I*.,  F.R.C-S.      A  i>ew  AiiierTOMu  from  the  eighth  and  improved  London  edition.     Witl^ 
about  two  baadred  ami  fifty  illustrations.     In  one  large  and  handaotiie  rojai  l2fflo.  roU 
ume.     Cloth,  13  25;  leather,  $A  75.     {Lntrty  i$$tttd,) 
Kirkes^  Physiology  h»e  long  bet-n  kinwn  lu  a  cofieife  and  ezceedinglj  oonrentent  te3Ct*boak|^ 
presenting  within  a  narrow  conipfit*s  all  that  i^  imporUnt  for  the  student.      The  rapidity  wtth J 
which  flucceselve  ediiion»  have  Ujllowed  each  other  in  England  bae  enabled  the  editor  to  keep  iff 
tbor(»ughly  on  a  level  with  the  cbaDget;  atid  ne«r  di^overiet  toade  in  the  acLeitco,  and  lh#  etgbtkl 
edition,  of  which  the  preeient  te  a  reprint,  hm  appeared  «o  recently  thi^l  it  uinjr  be  regarded  af 
the  latest  aoeessibk  eiptJHJLiotj  qI  the  etibjeot. 


On  I  lie  whole,  ib^re  in  v^iy  little  lb  the  book 
which  (SUUiir  ibe  iiudent  or  praclliloaer  will  aotflnd 
of  practical  ralne  aud  eonaiaienl  with  our  ftro^^eTi 
knowledge  .jfthi-i  rapidly  ch«£igjng  tcleac«  ,  and  we 
hi&ve  ou  tienUatloa  in  eapre "lUf  uar  upiulun  iliat 
tbl«  e1|!btb  edUiou  Im  <□«  of  the  be-i  ijand^vioLft  <.<i[t 
ptiyeloio^y  which  we  bave  lo  our  Unguaf  t  ^if.  >. 
Mmd.  Htc^^d,  April  Ifl,  mX 

Thl»  #^<uuje  init^bt  weM  i»e  a»ed  to  replace  many 
of  tbe  puyvtuliigtcaJ  lexi-iiuuk*  lu  nun  In  iihteeuua- 
Iry,  li  reprtm^euiB  more  accuraiety  tbau  tbo  nr.nk.^ 
qI  Dalioa  ur  FHqi  tbe  pre  eni  «tale  of  unr  knnwl 
k«dge  of  maat  pbypVulvt^UaV  ^\tt*s*Uott*.  w\\\\%  W  Vv\" 
KtehleanbnlkyaDd  far  mnre  teihdLa\>Ve  tXttaik  x^baVatA 


ijer  lejft'bonv      '-"^i    ;    ,,^.l     ,-"      -■     ■■—■■■      -^ 
U  admlrKlii 
<luidenjB.  — J 
1S7S. 

In  lie  eitlarired  fortn  It  U,  la  our  opiatoa.  eifU  like 
beat  book  (in  pbyi-iulugy,  tncHt  tiaefal  to  the  •ladfai 
^Fhiltt.  Med,  Timtn,  Adg   SO,  1S73. 

TbU  la  undMQbtedly  the  bewt  work  f.ir  «fo4«ala  at 
phyaiology  eaianl.— t'ln^'tnain/l^  Jf^r/    *  -    pi  'tj 

li  more  nearly  repre»entff  tbe  prr  a  qC 

pb)^«lfjlutfy  than  any  Either  leict-bituk  •  «r|.— 


Hbitby  G.  Lka^s  Publications — {J^ki^^iology.) 


]  pkALTON  (J.  C),  M,  /?„ 

A  TREATISE  ON  HUMAN  PHYSIOLOGY.    Desi^nea  far  the  u^e 

of  Studetiis  luid  FrttoiitionerR  of  Medicine.  Sixth  edition,  thoroughly  revised  And  eolorged, 
with  three  hundred  und  flxttjen  lUaatrationa  on  woDd.  Is  one  verj  beautiful ootikTO  rol> 
aiue,  ofover  800  pii^et.     CLoiIip  |5  50  i  leather,  $6  50,     {Ntnv  Rtitd^.) 


From  tht  Preface  io  th$  Sixth  Editi&n, 
In  the  present  edition  of  this  book,  while  evt*ry  part  has  received  it  riire/'u(  revijiirtti,  the  ori* 
jirial  p]»n  nf  arninguuieDL  has  beeo  ohcmged  only  ao  far  aa  wju  necesftarj  for  the  introdautiun  tjf 
(new  oanteriAl, 

Th«  udditioDS  and  alterationt  in  the  texfcf  reqtiliUe  to  present  oonoUely  the  tfrowth  uf  pa#Uivo 
"I*  111  knowledge,  h»iTe  r«j«iiU4?d    in  fpite  of  the  aotbor*fl  e.iroe^t  effort  '  '    n, 

:t»e  of  fullj  fifty  per  cerit.  in  the  milter  of  the  work.     A  cUivoice,  '■.  y- 

T  it  arrangetiieot  has  acoonimodated  these  additions  without  undut*  •         ^^  ;  ,  Lhe 

l-tiilk  id  the  volume. 

The  new  chomioul  notation  and  nomenclature  are  iotrodut^ed  into  the  preieni  edition,  we  bar 

iin^  now  ^o  generiiUj  taken  the  place  uf  the  old»  that  nn  confas^iAO  need  re^uTi    *         ''■       '       .4.^ 

ilTbe  centigrade  ej-^^teni  of  meaJtor*?ujent.^  ft>r  length,  volume,  nnd  weight,  h  <e 

Deajtureiot^nts  being  at  present  llIuJ(J^t  universally  employed  in  original   ph)'M       ^  ^^»* 

iiobii  and  their  published  acci^unta.     Temperaturea  arc  given  iu  degreej  of  the  centigrade  icale» 

jiuully  nccoinpuvnied  by  the  corresponding  degrees  of  Fabreaheii'»  acaloj  Inclosed  iu  brackets. 

Nmw  VoaK,  Septeioher,  1S7J. 


T>titlT5K  thp  ra=t  f*»«r  tour-  ^rveral  now  work*  on  phy- 

i   :  1.  wfirk*.  huTtj  appeered, 

-ISCTJ,!  j^tuijent,  bui  none 

»  fitti.     A"  nnir  4*DlaTged, 

it  ,  .      I  r  il,  11  -;iii-rii''tory  work 

.   !i   r      '  ,  f   ifid.  Journ. 


OnclUi«lM0.«    : 

fcfclraeiiM,  a  f»i  . 


i£«£«f^, 


^^plkfi 


iMif  ttuv^rio  Aod 

■  liloh  Ipfid  fre<h- 
iUirt  !»<Htk.     liut  hi' ili'iru*-*'!"!! 
>y  Ik  n*fu*nl  of  iiiIiiUmIoo  U*  Ih 

'.  iiJ   .•il(;;ui.Uinii»,  which   (11  Ik'-I 

\vt"i  a#  otilj  pr>- 

^  :  A^.^Th€  Attdkal 

¥vb,  ill,  i67<]». 

Th*»  revlnion  nf  rhl»  lervnt  work  ban  hroaght  It  furwir*! 
with  tt      '  -'^hI  lulranoejn  of  thw  tUy,  uml  runder? 

lU  a#  *;  i»^  »b**  fSn**ttt  vir.rk  for  i^tudlt^au  «•«- 

For 
eomm* 

|ll««*llV 

notntlon  nmi 
Snto  th.«  pr.-' 

tyof  teJil'buykK  on  ph^tiol-juy,  Lhia  mtUI  la*e  dotji- 


of  lt>  old  rttno  popularity.  Tlie  m«icHanlcal  •jc^rcutlon 
of  the  work  t«  all  tlirvt  couIkJ  ho  dtiidruil. — I^nintutur 
Ji,HTt%a]  uf  M'dicinf,  lh*t\  1^75. 


ill  .V  >Mi.-  ,1,1,-      'I  ;--s  work   l»  ttdintrably 

t-ij..',  — >•/,  A-  ..J  1.1  J/+  ^.    -/otti-M  ,  Dec.  HiTo- 

Wi'  boaftfJy  welcome  thl^,  the  ^ifxlh  eijttjou  of  thla 
ailmlriiMd  InxX.  tHiok.  thai*  whtt'h  th«irtt«n«  non«  mf  fM|t]al 


,  March,  IHTfi. 


'I'll.,  pr-'^riit  ^'.lition  [n  \^ 

other,  not  nnly  \n  that  It   1 

'  tlinr-,  l,iit  thut  It  .!o.«  «n    ■ 

1 1 V  pri'viou!*  *  ' 

11  our  huai* 

i^y  in  any  la  1 


"  to  «Tary 
tp  lo  thfli 

-riK'inrlly 
'  r,  it  re- 
'HMivk  on 
nic,  Nov. 


rtUNQLISON  {ROELEYl  M,  D.. 

-*^  iVr>/e*#or  0/  /n#<tf  «</wr  0/  JliidiHa*  <n  /«f*r»on  Medical  CoUefft,  PMladelpMa, 

HUMAN  PHYSIOLOGY.     Eighth  edition.     Thorou^^hlj  reWsed  and 

ezteniiively  modified  and  enlarged*  with  five  hundred  and  thirty  two  illuj^trations.     In  two 
lurge  tad  h&Ddnomelj  printed  ofiiavo  roluioei  of  tbout  1^00  pagei,  olotb,  $7  00. 


I  PHYSIOLOGICAL  CHEMISTRY-  Translated  from  the  second  edi- 
tion by  Gkorqk  E  Dat,  M.  D,  F.  R.  8.,  Ac.,  edited  by  R.  E,  Rooers,  M.  D..  Professor  of 
Ghemijitry  in  the  MedicMtl  Department  of  the  rniver^ity  of  Penni«ylvani»,  with  il]u«tration« 
■elected  from  Funke'e  Atlaa  of  Pbytiological  Cbembtry,  and  an  Appendix  of  platri.  Com- 
pldtein  two  large  and  hand^oioe  ootavo  volumes,  eontatuing  1200  pages,  with  nearly  two 
hundred  illustratiooe*  oloth,  $ fi  00. 
TTl 


rr  THE  8  A  ME  AUTHOR. 

MANUAL  OF  CHEMICAL  PHYSIOLOGY.    Translated  from  the 

German,  with  Notei  and  Additioni,  Jiy  J   Cherton  Morrts,  M.  D.,  with  an  T*     '-^'s^rj 


Eff^ay  on  Vital  Force,  by  Profwuor  8am  PiL  Jack  sow,  M.  D.,  of  the  Universe 
rania.  With  illustration 9  on  wood.  lit  oue  very  harl»oine  octavo  volume 
aloth,  %1  36. 
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Hbnrt  0.  Lba's  PuBiJOATioifB—(  O&tfmMry). 


\TTFIELD  [JOHN),  Ph.D., 

Pro/es9or  of  PracHeal  ChtmUtry  to  thtt  PharmeteevHeal  Society  of  €freat  Britain^  ^. 

CHEMISTRY,  GENERAL,  MEDICAL,  AND  PHARMACEUTICAL; 

inolnding  the  Chemistry  of  the  U.  8.  Pharmaeopcsia.  A  Manual  of  the  General  PrineiplM 
of  the  Science,  and  their  Application  to  Medicine  and  Pharmacy.  Fifth  Edition,  reriwd 
hy  the  author.  In  one  handsome  royal  ISmo.  Tolnme ;  cloth,  $2  75 ;  leather,  $8  Ih. 
{Lately  Issued.) 

engAged  in  medicine  and  pharmacy,  and  we  beartilj 
commend  It  to  onr  reader*.— OScmoda  Laneet,  Oct 
1871. 


No  other  American  pablication  with  which  we  are 
aoqnainted  eorers  the  came  groand.or  does  It  so  well. 
In  addition  to  an  admirable  expos^  of  thA  facte  and 
principles  of  general  elementary  chemistry,  the  au- 
thor has  presented  ns  with  a  condonsed  massof  prac- 
tical matter,  Jnot  such  at  the  medical  student  and 
practitioner  needs.— (XncinnoM  Lancet^  Mar.  1874. 

We  commend  the  work  heartily  aa  one  of  the  best 
text-books  extant  for  the  medical  etndent.— Detroit 
Sev.  of  Med.  and  Pharm.,  Feb.  1872. 

The  best  work  of  the  kind  in  the  English  language. 
—IT.  T.  Psychological  Journal,  Jan.  1872. 

The  work  is  constructed  with  direct  reference  to 
the  wants  of  medical  and  pharmaceutical  students ; 
and,  although  an  English  work,  the  points  of  dilTer- 
ence  between  the  British  and  United  States  Pharma- 
eoposlas  are  indicated,  making  it  aa  useful  here  aa  In 
England.  Altogether,  the  book  is  one  we  can  heart- 
ily recommend  to  practitioners  as  well  as  students, 
—if.  T.  Med.  Journal,  Dec.  1871. 

It  dilfers  from  other  text-books  In  the  following 
particulars :  first.  In  the  exclusion  of  matter  relating 
to  compounds  which,  at  present,  are  only  of  Interent 
to  the  scientific  chemist;  secondly,  in  containing  the 
chemistry  of  every  substance  recognised  offlclally  or 
In  general,  as  a  remedial  agent  It  will  be  found  a 
most  Taluable  book  for  pupils,  assistants,  and  others 


When  the  original  English  edition  of  thisworkwas 
published,  we  had  occasion  to  express  our  high  ap- 
preciation of  its  worth,  and  also  to  reTiew,  la  cob* 
siderable  detail,  the  mala  features  of  the  book.  At 
the  arrangement  of  subjects,  and  the  mala  part  of 
the  text  of  the  present  edition  are  aimllar  to  the  for. 
mer  publication,  it  will  be  needless  for  us  to  go  orsr 
the  ground  a  second  time ;  we  may.  however,  call  at- 
tention to  a  marked  advantage  po«sessed  by  the  Ams- 
rlcan  work— we  allude  to  the  IntrodueUoa  of  tbs 
chemistry  of  the  preparations  of  the  United  States 
PharmacopoDia.  as  well  as  that  relating  to  the  Brltifik 
authority.  —  Cfanadian  Pknrmaeetdleal  Journal, 
Not.  1871. 

Chemistry  has  borne  the  name  of  being  ahard  sab- 
Ject  to  master  by  the  student  of  medldae.  ni 
chiefly  because  so  m^ch  of  it  eoasists  of  eompoasdi 
only  of  Interest  to  the  scientific  ohemist ;  la  this  work 
such  portions  are  modified  or  alt<^;ether  left  out,  as^ 
in  the  arrangement  of  the  subject-  matter  of  the  wwrit, 
practical  utility  ia  sought  after,  and  wo  think  tnWj 
attained.  We  commend  it  for  its  elearness  aad  order 
to  both  teacher  and  pupil.— Ors^om  Jfsd.  and  Airy. 
Reporter,  Oct.  1871. 


POWNES  {GEORGE),  Ph.D. 

A  MANUAL  OF  ELEMENTARY  CHEMISTRY;  Theoretical  tnd 

Practical.    With  one  hundred  and  ninety-seven  illustrations.    A  new  American,  from  the 
tenth  and  revised  London  edition.    Edited  by  Robert  Bridobs,  M.  D.     In  one  large 
royal  12mo.  volume,  of  about  850  pp.,  cloth,  $2  75 ;  leather,  $3  25.      iLaUljt  Tssued.) 
This  work  is  so  well  known  that  it  seems  almost    ')ther  work  that  has  greater  claims  on  the  pb  v^idaa. 


auperflnons  for  ns  to  speak  about  it.  It  has  been 
favorite  text-book  with  medical  students  for  years, 
and  ItR  popularity  has  in  no  respect  diminished. 
Whenever  we  have  been  consulted  by  medical  stu- 
dents, RH  hsR  frequently  occurred,  what  treatise  on 
chemistry  they  should  procure,  we  have  always  re- 
commend'^d  Fownes*.  for  we  regarded  it  as  tho  best. 


pharmaceutist,  or  Htndent,  than  this.  We  chcvrfallj 
recommend  it  ax  the  best  text-book  on  elementary 
chemiotry,  and  bespeak  for  it  the  careful  atteatioi 
Df  MtudentH  of  pharmacy. — (Jhicago  PhamiaciM,  Aog. 
1869.  '*' 

Here  Is  a  new  edition  which  has  been  long  watched 


There  is  no  work  that  combines  so  many  excellen-  for  by  eager  teachers  of  chemistry.     In  its  new  garb, 

ces.     It  is  of  convenient  Kise,  not  prolix,  of  plain  and  under  the  editorship  of  Mr.  Watts,  it  has  resnmsi 

perspicuous  diction,  contains  all    the  most  recent  its  old  place  as  the  most  successftil  of  text-books — 

discoveries,  and  Is  of  moderate  ^rice— Cincinnati  Indian  Medical  Gatette,  Jan.  1, 18«9 

Med.  RepMory,  Aug.  1869.                                                 .  ^^  ^,^,  ^^^^^^^^  „  heretofore,  to  hold  the  first  rssfe 

Large  additions  have  been  made,  especially  In  the  is   a  text-book  for  students  of  medicine. — Ckieaffp 

department  of  organic  chemistry,  and  we  know  of  no  'H*>.d.  Exnfniner,  Aug.  1869. 

f)  DLTNO  (  WILLI  A  M), 

^^  Lecturer  on  ChemiMry  at  St.  Bartholomew's  ffoepUitl,  Stc. 

A  COURSE  OF  PRACTICAL  CHEMISTRY,  arranged  for  the  Use 

of  Medical  Stndent-s.    With  Illnstrations.    From  the  Fourth  and  Revised  London  Sdittoa. 
In  one  neat  royal  12mo.  volume,  cloth,  $2. 


Q 


ALLOWAY  {ROBERT),  F.CS., 

Prof,  of  Applifd  Cliernistry  in  the  Royal  OolUge  of  Science  for  Ireland,  Stc. 

A  MANUAL  OF  QUALITATIVE  ANALYSIS.  From  the  Fifth  Lon- 
don Edition.  In  one  neat  royal  12mo.  volume,  with  illustrations;  cloth,  $2  50.  {Juit 
Issued.) 

The  success  which  has  carried  this  work  through  repeated  editions  in  England,  and  its  adoptioB 
as  a  text-book  in  several  of  the  leading  inntitutions  in  this  country,  show  that  the  author  has  suc- 
ceeded in  the  endeavor  to  produce  a  sound  practical  manual  and  book  of  reference  for  the  che- 
mical student. 

Prof.  Galloway's  books  are  deservedly  in  high  i  We  regard  this  volume  as  a  valuable  additioa  to 
eot«>em,  and  this  American  reprint  of  the  fifth  edition  :  the  chemical  text-bookH,  and  as  particularly  calea- 
(1869)  ofhlH  Manual  of  Qualitative  Analysis,  will  be  lated  to  Instruct  the  student  In  analytical  researchM 
acceptable  to  many  American  students  to  whom  the  of  the  Inorganic  compounds,  the  important  vegetabls 
Englii^h  edition  U  not  accea«Vb\^. — Am.  Jour,  o/  Sc<- 1  sicldo.  and  of  compounds  and  varloua  secretion!)  aad 
enoe  and  Arts,  Sept.  IMl.  x^^tlct^xVaxi*  <4\  *.\x\n».\^x\%Vtt..— Am,  JuurH .  of  Pharm., 


HiMBT  C.  Lia'8  PvBhiaA.Tiose^ChemMtry). 
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J>LOXAM  la  L.l 

J-P  Prt,fmM9t*r  iif  Ohrm  iMry  *n  Kin  g*s  Co  I  Ugt,  L*m  don . 

CIIEMISTRY.  INORGANIC  AND  ORGANIC.     From  the  Swond  Lon- 

doD  Edition.     In  one  Vfsry  hnnJ^ome  ootnTo  valam«,  of  700  pagfli,  with  mbout  300  illastr»* 
tiona.     Cloth,  i4  00;  l«ttthflr,  $5  00.     [Lately  hsntd) 

It  ha^  be«n  the  nutbor^a  «ndl(»aTor  to  produce  a  Tre«tue  on  Ohemistry  laffioientlj  oomprehen^ 
iire  Tor  Ehojte  i^tudying  tbo  acience  as  a  branch  of  general  education,  and  one  which  a  student 
mtij  use  with  advaotiige  in  pursoing  hisobemicul  ftudies  at  one  af  the  colleges  or  mediral  eohtmU. 
The  special  attention  devoted  to  Metallurgj  and  some  other  branohes  of  Applied  Ghemiiitry  reoderfl 
the  work  eepfroially  u»eful  to  those  who  are  being  educated  for  employment  in  mannfncinrt? 

W«  h«TP  In  this  work  a  C(»iaptete  aod  moct  excel-    exp«riineal  h>^tf  ) 


leot  l»it-bcK>k  for  the  a>^e  of  ichooU,  ftod  eaa  bearl 
\\j  reovtiimMiid  ft  am  tticb. — Botton  Med*  and  Surg, 
JoHm.,  Ma  J  tB,  1S7-I. 

(^ffll  Hhpaamf^roas  works  npon  alemeatary  ebem- 
Uirj  ihal  bare  been  publinhed  within  the  !a«t  few 
y«iAr«,  we  caq  point  to  nooe  th»l.  In  fdloecff,  acearacf , 
aad  KliDptlelry,  can  sQrp»4»  ihli;  wbile,in  tbe  onm- 
Wrand  detailed  deseriptfona  or«xp»rltneDtJi,  as  alwo 
In  the  ptotaamnffM  of  lie  nioatratfoa*.  we  beUere  It 
f  tlaad*  *lH)Te  nof  h1  mil ar work  pubU^bed  In  thlnenun- 
Irf,  .  .  .  «  TKe  '!<tft(etneDt«  mnde  »re  elear  aad  eon- 
slue  aad  ef  erjr  utep  proved  bf  to  abaodaoce  of  ex- 
peiimeDte,  whiob  exciti*  oor  ftdioiratloa  a*  looeb  bf 
tb-^lr  ntinpltcttf  kff  by  tbetr  dlreet  eoeclnalTeneu. — 
Chief  iff  ft  Mtd.  Examiner,  Not.  Ifl,  IS73. 

li  in  M«!dom  tUjLi  in  the  tame  eonnpaita  ao  eomplete 

and  lxiteri'«tlb|  &  oompendlDro  of  tha  leadlni  faeli  oT 

eboDiliitry  'i^oSend—DrugguW  Circular^  Nor.  73. 

TbAiibnTelH  the  tide  of  a  work  which  we  can  ino«t 

eoii%eieiiHi>a«ly  recoil) joend  tostadHnt«  orefaecntalrj. 

ll  l»  ae  eaay  as  a  work  on  clieini**try  coald  be  made, 

Anhanatn(»ilmeibat  it  pr^veouatoll  aeoi^uot  urthat 

science  an  it  oow  HiAudx.     We  bare  apokea  of  tLe 

Work  a«adroirably  adapted  to  tlie  waat»of  atodeatH: 

il  l«  quite  a«  well  «uited  ti>  the  reqalremeiitB  of  pnus- 

tilloaerti  who  wlnh  to  review  their  cht^oiif^try,  or  bave 

I  «cca->U)Q  to  refr4!«h  iheiir  jiveixiorieii  oa  any  point  re- 

I  lailnf  to  It.     lu  a  wurd,  it  in  a  book  to  bn  read  by  all 

rbu  wi«li  to  know  what  i»  the  cheuiUtrj  of  (he  pr^ 

laeal  dmy-^Am^Hcan  Praetitionsr,  Kor.  1873, 

Among  the  rarfoaa  work*  opoii  general  ebeiDlairy 
leHUed.  we  know  ornotietbat  wllUappty  the  average 
waDi4  of  the  aiudnot  or  iHAcher  better  than  ihU« — 
iHdi'tna  Joum  <*/  Mtd.,  Not,  JS73. 

We  eordially  welcome  ihU  America  a  reprint  of  a 

»ork  which  ha*  already  won  for  Itst^lf  bo  iiubjttantial 

w%  rapnimtoo  in  Knf^taiid.    Profe^fror  BloKam  baa  oon- 

ItdroHfjd  into  A  K-ooderfully  xiiiail  coiii/«u  all  the  lin- 

^oruul   principleii  aad   f*ctB  of  chemical   science, 

boroQjfhly  imbned  with  an  omfbonUfttic  loreforihe 

I  tcteiice  be  expimnd^  he  hiki  stripped  it  •>f  all  need- 

leeateebakaiiiittH,  aad  rounded  fnit  il*  iiard  onilino* 

by  «f[ilae«ii  of  IJIuMtraUon  thrtt  cannot  fall  to  attract 

aad  delight  tbe  etadent    The  details  of  tllaAtratlre 


aod  m»oy  of  the . 

aad  striking.— i>L  ,    Jj  i     ^rwi.j 

Not.  lS7it. 

Doe  of  the  beet  teitt-booka  of  ehemtiitry  jet  pab- 
llebed, — Chicago  Mr*i  Jtmm.,  Nor.  I87fl. 

This  la  an  excellf»ut  w^irk,  we!I  adapted  for  the  ba^ 
ginuer  and  Ibti  advanced  Htudeut of  chemialr y. — Am. 
JuHm  ^f  Phfirm  <,  Nor.  187*. 

Probably  tbe  moHt  ralnabte,  and  at  the  i^ame  time 
practical,  text-bnok  on  general  chajni«try  extaiit  la 
o^t  language.— jraAfiM  OU\f  Med.  Jifum.t  Dec   U73. 

Prof.  Bloxam  poB««efl««pre-«iniQeaUy  tbe  inenUma* 
ble  n\U  uf  pertpienlly.  It  ia  a  pleaaiire  to  read  bi« 
booitJi^  for  he  U  capable  ot  making  very  plain  what 
other  aotbor*  freqaetttly  bare  left  rery  o  bee  a  re. — 
Va.  Clinical  Rteord,  J4or.  1S73. 

It  would  be  difBenli  for  a  praeileal  ahemlit  and 
teacher  to  Qnd  any  laaterial  fknlt  with  thii  most  ad- 
mirable lreaii»e.  Tbe  aaCbor  baa  given  nn  nlm^mt  a 
cyclopedia  within  the  lljaltt  of  a  eoaveuieut  vol  aiue^ 
and  baa  done  ao  without  penning  tbe  Haetiunt  para- 

grapbfi  too  commonly  makiog  ap  a  great  part  of  the 
nlkof  maaycninhrooft  worka.    Tbt 


prosre*»itve  *ol- 
1  tjfl  rncord 

i<^«,  white 

,'  U'*^-*  tin>- 

A 

u.  of 

I  in 


eati*!  \n  not  diitappoioted  when 
of  oew  and  valoable  proee«!oef»  n 
thedatitloascuo*«rvatlveduet»  II 
nopolUed  by  uncertain  tbeon6«Mu<l 
peealiMr  pokut  of  i»xc«^i leu oe  la  theory^ 
expretiJiint)  itt  which  greitt  irutbe  ai 
v^tf  »bori  paranrapba.  One  la  earprl«o>i  **!  td^  brief 
apace  aliutkMj  la  «q  Important  topic,  and  yvt^  afier 
reading  il,  be  fueU  that  little,  if  any  more,  ahoiild 
havtt  been  aaid.  Altogether^  it  ia  eeld«iu  yoa  see  « 
lext-bouk  lo  nearly  fanUleea.—  C'fac^nnnlC  Lanwii, 
Hot.  1673, 

Prjfeaaor  BIoxhid  baa  given  na  •  inoat  ezeejleat 
and  oaefni  prac ileal  tri*«tl»e.      Uln  66ii  pa^ea  ara 


crowded  with  UctR  <iDd  experlmenin, 
ehoaen,  and  many  qaite  new»  even  t  i 
.  .  ,  it  la  astnnishiogbowmDCb  infni 
eonroyt  In  a  few  paragrapha.    We  mit, -- 
f  nataaeee  of  ihla. — Cfmical  NnM. 


^'v^r\  wait 


-  fiflf 


tHrOffLER  AND  FITTiQ, 
^^  OUTLINES  OF  ORGANIC  CHEMISTRY.  Translated  with  Ad- 
ditiona  from  the  Eighth  German  Edition.  By  Ira  Rkmse!*,  M.D.,  Ph.D.,  Profosjj<jr  of 
Cheuibtry  and  Physics  in  WilHamf  College^  Muss,  to  one  handsome  volame,  roji*l  t:2iQQ, 
of  560  pp.,  cloth,  $3. 
As  tbe  numerous  edttionvof  the  original  attest,  thi»  work  it  the  leading  text-book  and  standard 
nthoritj  throughout  Germany  on  its  important  and  intricate  subject — a  potittoa  won  for  it  by 
ktte  olearoe^e  and  ooDciaeneai!  whiob  are  its  diestiugiii^hing  ohaniotertaLies.  Tbe  translation  hu« 
been  executed  with  the  approbation  of  Profs.  Wohier  and  Ptttig,  and  numerous  additions  and 
alterations  have  been  intruduced,  so  as  to  roiider  it  in  every  respeot  on  a  level  with  the  most 
ftdvaoeed  condition  of  the  soieoco« 

I        jgO  WMAN  (JOHN  E.) .  if.  D. 

PRACTICAL  HANDBOOK  OF  MEDICAL  CHEMISTRY.     Edited 

^^             by  C.  L.  Bloxam,  Professor  of  Practtcnl  Chemistry  m  King's  College,  London.       Sixth 
^^k             AmeHean,  from  the  fonrth  and  revised  Engluh  Edition.     In  one  neat  rolume}  royaJ  ISmo., 
^^            pp.  ^b\,  with  ntunaroas  illustrations,  oloth^  12  16. 
J^f  THE  SAME  AUTHOR      {Lalr}y  [H»fud)        

INTRODUCTION   TO    PRACTICAL  CHEMISTRY,  INCLUDING 

ANALYSIS.     Sixth  American,  from  the  sixth  aad  reTised  London  edition.    With  numer- 
I  oaa  llluatrationa.     In  one  naat  toL,  royal  13mo«,  oloth,  $3  35. 

very  ban,4aoTn«  oa^a.to  ^«i\AttMa^wlVCa.  VMBk  ^^qkA 
•a«f«T\^Ca««\oW,%%  «i^ 


KKaFP'B  TBCHNDLOOT  ;  or  Obamletry  Applied  to  I 
tha  Arte,  aad  to  Mano/Wetares.  Wltb  Ameriean  1 
•dUti&ju,  *y  Frof.  Wai.nts  R.  loMvaoir.    la  two  I 
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pARRlSH  (ED  WARD), 

Late  Professor  of  Materia  Medica  in  the  PhOadslphia  CnUege  Df  Pharmacy. 

A  TREATISE  ON  PHARMACY.    Designed  as  a  Text-Book  for  the 

Student,  And  m  a  Oaide  for  the  Physician  and  Pharmaoentist.    With  many  Fonnala  aa^ 
Prescriptioni.    Fonrth  Edition,  thoroughly  reyised,  hy  Thomas  S.  Wibgavd.     In  oat 
handsome  octavo  volume  of  977  pages,  with  280  illostrationi ;  cloth,  $6  50 ;  leather,  $6  h% 
iJjatdy  Issued.) 
The  delay  in  the  appearance  of  the  new  U.  S.  Pharmacopoeia,  and  the  sudden  death  of  the  mo. 
thor,  have  postponed  the  preparation  of  this  new  edition  beyond  the  period  expected.     The  note* 
and  memoranda  left  by  Mr.  Parrish  have  been  placed  in  the  hands  of  the  editor,  Mr.  Wiegand. 
who  haa  labored  aasidaoasly  to  embody  in  the  work  all  the  improvements  of  pharmaceatieal  sci- 
ence which  have  been  introduced  during  ^he  la?t  ten  years.     It  is  therefore  hoped  that  the  new 
edition  will  fUIIy  maintain  the  reputation  which  the  volume  has  heretofore  enjoyed  aa  a  standard 
text-book  and  work  of  reference  for  all  engaged  in  the  preparation  and  dispensing  of  medicine?, 
or  Dr.  Parrirth'K  great  work  on  pharmacy  it  oolj  i  an  honored  place  on  onr  own  bookiUialvea. — DuUin 
remainf}  to  be  said  that  the  editor  haH  accompliKhed  ;  Mfl.  Press  and  Oireular^  Aug.  12,  \b7i. 

I\^"  ^?^^  M  ^!J.n"^l^,^nV!l^*^nln/.*'wM?>.' u  Jli;  •  ^^  expreaaed  onr  opinion  of  a  former  edition  i. 
tion,  the  high  .standard  of  excellence  which  It  bad  t^^ma  of  nnqnalifled  pralw,  and  we  are  in  no  mood 
attained  in  prevlon«  editiona  uoderthe  editorahipof  ^^  ^^j^.^j  f^'^^^  ^^at  oplnioi  in  reference  to  ib«  pre- 
*^"«\'fSt?Jl^l^'*™n".V?Iw  J^^^^^  aeni  edition,  the  prepa'ration  of  which  ha.  fallen  laio 

pliHhed  without  much  labor,  and  many  additiona  and  competent  handa.  It  I.  a  book  wit h  which  no  pbam^ 
Improvementa.involTingchangeain  the  arrangement  cint  Van  diapenae,  and  from  which  no  phy»iciaa  eaa 
of  the  aeveral  parta  of  the  work,  and  the  ad^^^^^  of  ^^,|  ^^  ^^j^^  ^^^^^  information  of  valae  to  hia>  i. 
much  new  matter.  With  the  modiflcationa  thus  ef- ,  «,-ctice  —Patriae  Mtd.  aiidStira  Jnttw^  Jnn»  T* 
fecieditcon8titnte»,aa  now  preaented,  a  compendium  I  P''"'"*^-  ^««>J«  -«««•  ana  Surg.  Jaum.,  June,  A. 
of  the  pcleuce  and  art  Indit'penaable  to  the  pharma- 1  With  these  few  remarka  we  heartily  eommeodtb« 
ciat,  and  of  the  ntuoHt  value  to  every  practitioner  .  work,  and  have  no  doubt  that  it  will  maiotaia  it« 
of  medicine  desiroun  of  familiarizing  himself  with  old  reputation  as  a  text-book  for  Che  atndent,  and  a 
the  pharmaceutical  preparation  of  t be  articles  which  '  work  of  reference  for  the  more  experienced  phpl- 
he  prescribes  for  hU  patieuta.— CAica^olfed.y^ourn.,  !  cian  and  pharmaeiat. —  Chicago  MedL  Examiutr^ 
July,  1674.  .  June  15,  1874. 

The  work  is  eminently  practical,  and  has  the  rare  :  Perhap<t  one  if  not  the  moat  important  book  npoi 
merit  of  being  readable  and  interesting,  while  it  pre-  !  pharmacy  which  has  appeared  in  the  English  Ue- 
aerves  a  strictly  soienilflc  character.  The  whole  work  ,  gnage  has  emanated  frum  the  transatlantic  pre^v. 
retlecta  the  greatest  credit  on  author,  editor,  and  pub-  j  "Parrish  s  Pbarmacy"  iMt  well-known  work  on  thi« 
Usher  It  will  convey  some  Idea  ofthe  liberality  which  side  of  the  water,  and  the  fact  shows  us  that  a  really 
has  been  bestowed  upon  ita  production  when  we  men-  useful  work  never  becomes  merely  local  in  its  fane, 
tion  that  there  are  no  less  than  2S0carefully  executed  |  Thanks  to  the  judicious  editing  of  Mr.  Wiegand.  tb« 
Illustrations.  In  conclusion,  we  heartily  recommend  posthumous  edition  of  **  Parrish**  has  been  saved  to 
the  work,  not  only  to  pharmacists,  but  also  to  the  j  the  public  with  all  the  mature  experience  of  Its  au- 
ranltltnde  of  medical  practitioners  who  are  obliged  thor.  and  perhaps  none  the  Wf»rse  for  a  dash  of  b«v 
to  compound  their  own  medicinea.    It  will  ever  hold  ,  blood. — Lond.  Pharm.  Journal^  Oct.  17,  1674. 


CfTILLE  (ALFRED).  M.D., 

A3  Professor  of  Theitry  and  Practice  of  Sffidicine  in  the  University  of  Penna. 

THERAPEUTICS  AND  MATERIA  MEDICA;  a S3'8tematic Treatise 

on  the  Action  and  Uses  of  Medicinal  Agents,  including  their  Description  and  Histor). 

Fourth  edition,  revised  and  enlarged.    In  two  large  and  handsome  8vo.  vols,  of  about  2(i00 

pages.     Cloth,  $10;  leather,  $12.     {Just  Issued.) 
The  care  bestowed  by  the  author  on  the  revision  of  this  edition  has  kept  the  work  out  of  the 
market  for  nearly  two  years,  and  has  increased  its  size  about  two  hundred  and  fifty  pages.    >\t- 
withPtanding  this  enlargement,  the  price  has  been  kept  at  the  former  very  moderate  rate. 

It  iM  unneooHnary  to  do  much  mt»re  than  to  an-    of  (he  present  edition,  a  whole  cyclopjedia  of  thera- 
Bounce  the  appearauce  of  the  fourth  edition  of  thi.n    pentica.— Chicago  Medical  Journal.  Feb.  1875 
well  known  and  exc«lientwork.-5rtt.  and   For.  j      The  magnificent  work  of  Professor  Stille  Is  know 
Mtd.-Lhir.  Review,  Oct  ltj..V  wherever  the  English  language  Is  read,  and  the  irt 

For  all  who  desire  a  complete  work  on  therapeutics  of  medicine  cultivated  ;  known  so  well  that  n-.>  enc*- 
and  miiteriu  nnMlica  for  reforonco,  in  ca«»os  inv(»lving  minm  of  ours  could  brighten  it«  fame,  and  no  uufs- 
m«Hlico-l«*KaI  question'*,  as  w«'ll  a*  for  information  vorable  criticism  could  tarnish  Its  reputation. — Phii- 
concerning  remedial  agents,  Dr.  Still^'s  is  "par  ex-  atif.lphUi  Mtd.  Tinn'n,  Dec.  12,  1S74. 
c^.UencH-  the  work.  The  work  being  out  of  print  by  i  The  rapid  exhaustion  of  three  editions  and  the  nn:- 
he  exhan.t.on  of  form.^r  editions,  the  author  has  laid  ^er^al  favor  with  which  the  work  haK  been  r^eit^J 
the  profession  under  ronowod  nbMgation-  by  the  by  the  m.^dical  p^ofc.^^ion,  are  sufflcient  proof  .f  :t. 
caretul  revision,  important  additionn.  and  timely  re-  excellence  as  a  J-epertorv  of  practical  and  nWul  in- 
l.Mun^  a  work  not  exactly  Kupplemeuted  by  any  formation  for  the  phvHiclan.  The  edition  in- f ore  a* 
oth.r  in  the  Kngl.sh  anguag.Mf  m  any  Unguaije.  f^ny  „„iHin,  this  ve'rdict,  as  the  work  has  be^n  care- 
Th.Mnechuniral  ex..cut,ou   han.lsomo  y  ...siain-s  the     f^uy  revl^^d  and  in  some  portions  rewntien,  briu«. 

6^  r^miM  Me,i.  and  hurff.  Jonrnuh  Dec.  1S.4.  ^.i,,.,rj,i  ^qJ  er.lon  chloral,  nitrite  of  ainyl.  I.ichbr 

The  prominent  feature  <jf  Dr.  Stills  s  grost  work  ride  of  methyleno,  methylic  ether,  lithium  ^coin- 
is  sound  good  senv?.  It  ii*  leirned.  but  it*  learning  pounds,  gelsemlunin,  and  other  rcmedie».~Ju 
it«  of  inferior  value  com])ared  with  the  discriminating  Journ.  of  Pharmari/,  Feb.  187/4. 
Judgmout  which  i^  shown  by  it.s  author  inthedis.  We  can  hardly  admit  that  it  has  a  rival  in  Ibe 
tUKslon  of  hm  sub  ects.  and  which  rendorn  it  a  tru.t-  i  muHitade  of  its  citstions  and  the  fulness  of  its  re- 
worthy  guide  in  the  8ick-room.-.4m.  PractUtoner,  .^^^ch  into  clinical  histories,  and  we  mast  aa^n  it 
•"'"•  *"^-  '  a  place  in  the  phy.slcian's  library;  not,  indeed. aa 

From  the  publication  of  the  fir>*t  edition  "Silll^'.-*  fully  representing  the  present  state  of  knowledge  ia 
Therapeutics"  lia.s  been  one  of  the  cUmsIcs  ;  itx  ab-  ,  pharmacodyuauics.  hut  as  by  far  the  mo«M  eompleie 
senco  from  our  librarie.x  would  create  a  vacuum  treatise  upon  the  clinical  and  praotloal  aide  aitke 
which  could  be  filb-d  by  no  other  work  In  the  Ian-  question.— Bo^fon  Mtd.  and.  8«rff.J'9mmai,M9f,K 
guaiie,  and  its  pre»*euce  »iiVT?^^«*^A^  V\\fe  \v:v>  vyNVwuxes  '  lj?7-t. 


QRfFFITH  (ROBERT  &),  M\D. 


^^^I'^^r.^o  of  Pre  pa  r- 

I'hyflieiiinr  and 


A  UNIVERSAL  FORMULARY,  Containing t> 

ing  and  Administ^riTiigOffioiniil  and  oth<»r  Meilieiti«>g.    Th«  ^^ 

Ph&rmaceutietfi.     Third  flditioo^iboroughly  rfrbed,  with  n>i 

Mathch.  Proferonr  of  Materia  Med  tea  Lnthe  Ptinftdel|>hi)ii  CoU«g»o(  fhHnuaoy.   Iiinti«  l»rg« 

andbatidaome  ociavoTolaooeof  abotiiSOO  pagea*  eluth,  |4  50 ;  lealber,  %h  5(J.    {JuMt  Jfftted  ) 

Thi«  wdfk  has  loni?  bfcn  known  for  the  vo?t  nmount  uf  informatloD  whir-b  It  pr»flentj  in  it  can* 
d«n»ed  form,  arranged  for  eiify  reference.  The  new  edition  bw*  r«ceiv<?4l  th«  monf  nnrefMi  r<»vi- 
iion  nf  the  competent  hnnrlgof  Profp-^or  MutH-h,  who  hnp  broui!;ht  the  whole  up  to  I'i  "      1  of 

the  moit  recent  Aiithoritit'^.     Morethiin  f»ip:h,ty  new  KennlinjCM  ttf  reine^iim  have  h*-  >  d, 

the  entire  work  ha*  been  Ihorouuhtv  reTntnU'IIed,  »i»d  whnt ever  him  seemed  tt>  heob/^  rn 

ouiited.  Aj>  a  ooniparative  view  of  the  United  Statei.  the  British,  the  tl<irman»  and  the  l^rent^h 
Pharmitcopceius,  together  with  tin  tcntuense  amount  of  nrioflidnitl  forTctiitai!.  it  tiff^rds  lo  the  praii- 
titioTier  and  phnrm<i<!eiitT«f  an  aid  in  their  daily  ii  vacations  not  to  be  found  eUewhere,  whUe  three 
indexes,  one  of  '*Dtiie»Lses  anri  their  Remediisi/'  one  ot  Phnrmnoeulioal  Neiraea,  and  a  Cieaenil 
IndeZt  affi^rd  an  easy  key  Ut  the  alphabetical  arrangement  adupted  in  the  text. 

The  jonng  pnielttlnaer  wHI  flml  the  wnrle  iavjilu*        Tn  Ihn  itni|gifl«t  «  foi>>t  firioiiUry  In  Mmply  Indln- 
aMe  In  fill ttgeMf Ing:  eligible  roude*  of  AtJriilHl-terlng 
niAUf  reiii^^dle*.— itm.  JQurn.  o/  Pharm.t  F«b.  1874. 
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bjT  which  til  ii^diDlali>ii«r  ar  cnwihln*  h»i  r«ijiedle»  In 

Ih*  iq>>hI  efflc«e^»u*  i%nd  pleti^aiif  mktnoer,  will  aU 

wi*yji  huld  lL«  pljie«  npMO  hi*  *h<-if      A  f.<ffnuUry  t>f 

ibipi  Ulad  in  iif  booeflt  aUo  tu  ih«t  city  t>hx*k'iaii  la 

I  l*rgrt*t  prActlo*.— f7/»tel«ita<l  HUnie.  Feb   3J,  IB7I, 

Tbe  F'tfinaUry  h»*  alrendy  pruiv^d  It-tulf  Accnpta* 

1k|A  ro  ih4*  iii«di:«Al  pr0fe»*l4}a,  and  we  d»  n<>t  he^ltnte 

-    '    t  Thi*  third  eJiiliaa  in  rarich  hapMrnd,  •ud 

■  irjiicil  viilii*»,  lo  C4Hi'i<viartQe*»  i>f  the  cure- 

1  of  Prof  >[&litch,— (//kl^'av'>  Jr*d.  Exnm- 

I  nt:r,  iHATca  15,  1674, 

A  mora  eutopletA  foriaaUry  Ikka  It  It  »■  U«  ptet- 
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ceA.  which  afford  rend  J  aec^^HH  to  nil  parts  ;  miltfld    to   nn»iuiMf  bf  evtry  Ntiidi^ui  of  mi^dtcioa^ 

rk.     We  iiahettltatiiiKly 'eommeiid  the  book  ,  A*»h»"lp  t  ►  pliy-iriiu^  ii  wIF  h>^  fiMniJ  i'ir«ln.tble» 

i^  bfiuK  the  Heat  of  Ita  kind,  withlm  nar  knowledge,  aad    '  HMrle*  not 

^  At  f nut  a  M64.  mui  Surg,  /own*.,  Feb.  IST4,  alr*^;»  th«  kind. 
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derived  from  the  writings  and  pracitf**  of  tntny  of  the  tnost  eminent  phyftci»n?  of  Araeri<?» 
sod  Europe^  Together  with  the  usual  Dietetic  Preparations  and  Antidi>te<'  for  PniBoo"!.  The 
whole  aooampanted  with  a  few  brief  Ph&rmii/ceutic  and  Medical  Oh^errations.  Twelfth  edi> 
ti(»n,  oarefully  revised  and  much  improved  by  ALaaarE,  Smith,  M.  D.  lo  ona?oluine8vat 
of  ^It  pages,  eloth,  $3  00, 
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MATERIA    MEDICA   AND  THERAPEUTICS;   being  an  Abridg- 
ment of  the  late  Dr.  Pereira'*  Elements  of  Materia  Medica,  arrutiged  in  conformtty  with 
the  British  Phnrmacopctia,  and  adupted  to  the  use  of  Meflicjil  Praottlion^r*,  Cheuiist*  and 
Draggbte,  Medical  and  Phflrmaceutical  Students,  Ac,     By  F.  J.  Farre,  M.L».  ,  Senior 
PhyaimaD  to  St.  Barthototnew'fl  Hospital,  and  London  Editor  of  the  Britri«h  Pharmacopceiaj 
ajsiaied  by  Eobkht  fiKRTLtr,  M,RvO,S>,  Profejtirnr  of  Materia  Medica  and  B«tany  to  ihm4 
Phariaaceuticai  Soeiety  of  Great  Britain;  and  by  Robkut  Wahi^otok,  F.R.8.,  Chemio^l  ' 
Operator  to  the  Soeieiy  of  Apotheearie*,     With  nnm'^roun  additions  and  referenern  to  th«  \ 
Ur-»- '  *^*"'-fl  Pharmacopfieia,  by  Horjltio  C.  Woof»,  M.D..  Proft?*»or  ol  Botany  in  the 
Vi  Penury  I  vania.      In  one  large  and  handiM>iin*  ootivo  volume  of  1040cloie!y 

prii  -  s  with  236  illtwlratioDii.   cloth.  $7  i>Oj   leather,  raised  baada,  18  00. 
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*-^         ;.■■••.  ■  /  ;•.   - ./.■■.■     ■.■-■■■.-      .'.'■■...  V  ■ 

Lh'J'l  r\U;<  as   I  KVF:i:.   i.  ..v-tvI  ::,  :...,  T"^.-.^!v  of  the   Mcath  Ho^ 


HirfRY  C.  LiA*8  FuBLiOATioif 8 — {PracHce  of  Medicine), 


n 


A 


Prnfrsmr  of  th$  FrtnHpk^  and  Pfame*  of  SMiHn*  in  BHltmt  Med,  (hUtffe^  y.  T, 

TREATISE    ON    THE    PRINCIPLES    AND    PRACTICE    OF 

MEDICINE  f  defined  for  the  Qi«  of  Sttidenta  and  PrftctitionerB  of  M<*dieJo«,     Fourth 

vdition,  reirised  nod  enlftrf^ed.   In  one  larg*  and  do^elj  printed  octuvo  volume  of  uliout  1  lUO 

pftges ;  fl»oth,  |«  (»0 ;  or*tronglj  bound  in  leather,  with  rabed  bandi.  $7  00.    (JuH  Utu^L ) 

By  oummon  oonsent  of  the  English  &nd  American  medieal  prew.  tbi»  w«jrk  hit*  been  »ji«lgn«d 

to  the  highest  posttioa  m  h  ooroplete  and  potnpeodion*  text-book  on  the  moat  adviuiced  oonditioD 

df  mvdieal  acienfle.     At  the  Tery  modemt*  price  at  whifjh  it  ii  offered  U  will  b#  found  one  of  the 

Oheftpest  volumoii  now  before  the  profeMlon.     A  few  notiue«  of  pr*>vioM?  editioijf  are  subjoined. 

-II        i_  __r.  ....  .  iTif^mnlrf 

"■  *re 

r  ibe 

.  r(ut  tbitt 

Ur    Flint 


Admlrabtti  Abd  numinAiltii.—Wt^fUmJ^OHmalof 

Dt.  Flint'*  w.>rk»  tboaxh  cUlrotuf  no  bighef  title 
Ibfia  (hKtofn  tezt-bouk.  Til  really  more.  HeUamaD 
or  tur^e  cllaieHl  erperience,  and  bt«  book  Is  fall  of 
•aeb  mmmUrif  de^^ripLloot  of  dieeiiae  a#  eaa  oaly  be 
dr«wn  br  a  maii  iatiinarely  soqueLnled  wttb  their 
▼«riv>QN  foTm».  It  U  not  eo  Iodr  since  we  bad  the 
pl«*5ur«  of  reTlewlntt  bl*  Bnl  edition,  aad  we  reeog* 
B^rM  M  #r«.ir  imMt-.^T^nt^tit^  e«peelclly  In  tbe  general 
1  work  w blob  we  can  ordlaMy 
<  rm  »Ji  fiillT  &bre<«»  of  tbe  -^ci* 

Om  of  the  best  workA  of  the  kind  for  tbe  praetl< 
llouer,  and  tbe  ino«tcuaTealeatof  all  for  the  ttudeot. 
—Am.  4owm.  Mt^d  Scienc*«^  Jan.  lS<tS. 

TbU  Work*  wbleb  cianda  pre-enilneiitly  a*  tbe  ad-- 
raocM  RUnd^rd  uf  lufdical  «cUnee  up  to  the  prwwiDt 
tltur  \a  the  pfftCtlee  of  medicine,  but  for  tu  &ntbor 
ea«  xrhn  U  w«ll  kud  widely  Itnowa  ma  one  of  tbe 
Uikdiog  pmctltlonnrft  of  thli  contloept.  tu  fjuJl.  it  \» 
aeldent  tbai  any  work  leerer  ia«tied  from  Ibe  prow 
Aore  daeerTlaj;  of  nnivereal  ree^mmeadalloa. — Do- 
mUfOTfc  Jf«(l  Jovtraal,  May,  1S6A, 

Th«  third  edition  of  tbta  moeleseellf^Bt  book  learee- 
ly  aecde  any  coiniatfDdetion  from  a«  Tbe  rolame, 
aa  II  fttaQda  sow,  Ik  reeliy  a  marvel:  flrat  of  all,  U  U 


sxoellflQtly  prieit'il    lud  h^yaa<\ 

that  luxarf  nf  Auiencs,  tbe  r 

IbeTiiQke^A  are  'eute  ecoagi  > 

tbeee  by  aot  aVMiiK  tn.l^'H  . 

book  are  a^* 

tny  OB*  U}x 

Mope  of  m^  <      . 

ibewa,  but  tke  ewBdi^aiiiHi  yvt.  i:i«ttr  tnvj  \q  wbtch 

tbit  U  done  ie  a  perfect  iltemry  iriampb.    Dr  Fant 

^e  pre-einlQNniiv  i-i,*^  ,.f  the  -sr..".?  .n.^,    ,,-1,,...*  rtKht 

:odo  thla  ki  .   ^^y 

ao  more  tl  m*  la 

rery  nearly  c;       „.,  ....„, :...,  ,i  wUb 

mcb  roAuiU  aii  tb«  volume  before  vm.-^Thif  i^ondon 
Praetiiioner,  Umreh,  !»«<♦. 

This  Ifl  in  «Qme  n««p4^l»  tbe  beiil  text-book  of  oiedli- 
Tloe  in  oof  laatninfe,  ftod  It  in  hli^liitv  iit>t>rAe tilled  ua 

-he  other  frJf*'   '*  '^  -   »  >   -•w-    •  >  t^  ei^r 

iditlon  wir  '  ood 

*dlcioa  wttv  ^011 1 

u»»,  f^-   '!■  -,    iHvi^ed. 

Wiif  ^  1  by  mak- 

ing I  ini«  !*  eol 

jllar 
:  ■.*ok- 


Dr  THR  SAME  AUTHOR. 

ESSAYS    ON    CONSERVATIVE   MEDICINE    AND 

TOPICS.     In  one  vwy  handtome  royal  lltno.  volume.     Cloth.  $1  3S, 

j^^l-  ,.<*,    ...._,-,. "-':■■•'■-' r-r  of  c^HV*  wrttltfo        -ff   ' .  .-  ,  ■  .-i.     r, ..  

at  *..  (id  jtrwfutli-.    ItU 

«infM  I  h»  *<  vlcin  wljicb 

uju**  I  lire  (- 
Tin*   I  vnrv 


KINDRED 


m^ATSON  {THOMAS),  M.  D.,  ^c 

LECTURES    ON    THE     PRINCIPLES    AND    PRACTICE    OF 

PHYSIC*     Delirered  at  King'i  College.  London,     A  new  Anterican,  from  the  P?fth  re- 
Tiaed  end  enlarged  Engli^b  edition.     Edited,  with  nd>iitionii,  and  ><everiAt  ha  i  frtk* 

utiona,  by  EJicTfivir  U^rt^hoRjis,  M,D.,  Proft^rstvr of  Hygiene  tn  the  Uiiiverri:  vlir. 


aia 

Tt  U»- 
neeetKAt  Si 


■^  ^^   nlfotneSvo.  voli.  CI- 
1  ad  fgir  thmakfol 


pan 


n  wa.fl  poB^ibte  daring 

»rhH  Hr#i.     rarefnily 

lini- 

!  fl  re- 

■  t  « re 


tbe  - 

portauT  pn 

wnUe  nf  h'-  ■ 

Whi>  l<fU*'Riost(* 

rmr*'!  ■.  ■.if  ^nfpanf*- i 

vt«l<i>u  hi"*  *TiJrnuy  !M..rtC3   «(]t>>«f  earefaltj  <i' 
the  r^tooltfi  KpiHnnrla  almoal  every  page.— 6rff,  Jlf^d 
/>mrn,  Otl.  14,  UTl 


work  will  be  *oaibt  t? 
book, — Am^rr  /ftum  ■/ 

We  are 
thU  ttew  m\ 


f)'i 


Ttirt  tortereii  are  lo  well  keuwa  and  m  Jemily  ftii.*i 
epprMr1»i«d.  thi^t  It  le  a<tare«ly  o^eMtntry  to  da  Cbe  n 
Biftre  than  call  atteetloe  tu  tbe  upeetal  adVantagee  no  r« 
of  tbe   le«t  orer  pfttvtooa  editioa*.     Tbe  author  a  I  1S72 


J) 


k 


USGLISON,  FORBES.  TWEED  IE.  AND  COSOLLT. 

THE  CYCLOP,EDLi  OF   PRACTICAL  MEDICINE:  comprising 

Treatiaeta  «&  the  Nature  and  Treatmetit  of  Dimaaea,  Materia  Medica  and  TberapeuticSv 
Diseaeea  of  W o men  and  Child ren .  M ed ical  J u r\?\»ruA«iTVft» ,  Auc .  kv^ ,    \\v  l^^vt \*si^  ita.x'V^ --.v.^^ 
i^imro  rolnmes,  of  3254  doiible-aolainned  p&geft,  strou^X^  vu Wau^orai^Vj \k'i^'o^VvB.\«i^ 
$Ui  efi>l&.  iJL 


HiKRY  C.  LsA*B  PuBLiCATiosifl — (FrocHce  af  Medicine). 


}niSTO  WE  (JOHN  SVEHY  ^  O  ,  FRCP.    {Seadtf  Beadj^,} 

Php4ie(>tn  tmdJiflmt  L^cturFrfm  MtdlHn*,  St    Thrnnn*'*  ii*'*yitnL 

A  MANUAL  ON  TH  K  IMIACTICK  OF  MEPICfXE.     KtiiU-l,  irit| 

Addition*,  hy  Jamus  H.  11  utcsik !*<>»,  M^D.,  Plijiiickti  l«  Ui*  P»fii»*   IIm«p«UI      U  i 
hjitidKimi*  DoUvo  voluio*,         ^^_^___^_ 

fTARTSHOHNE  (nENFT).  M.  t>., 
ESSENTIALS  OF  THK   PRINCIPLES  AND   PRACTICE  OP  MKD^ 

CINK,     A  hftody-bonk  for  SfcudetiU  and  Practiti«fier«,     Fourth  »dili*JO,  rrvU*^  m*!  ii 

proved.     With  nhout  «ne  hundrnl  •"    "^-     - —       t-    ^-  •     -  •-     ~»ru7mJ    Itm^    f«isa 

of  uhout  f>?U  I'*»?^**^t  cloth,  f  2  t'i  ,    1 

The  thorough  tn»t»ner  in  which  Ihr  jji^r 

book  the  inont  advnticed  conditiuii 

«ditlofi  coQtninf  more  (bun  260  mU 

fftrrrd  lu  in  pnsviuUF  edition'^.     N*  ' 

itiereAff'd  by  ttxuXy  pitgeit^     A  tnun  i 

will  fjieililftle  Ihf  couijirrbrnpUift  ot 

tb*  foJuoe  worth;  %  oontinuaoce  uf  Ibo  ^«f>^rt»*it  fj^vur  wtib  «bkb  a  ba« 


tn  thill  fkf«Hl*  I 
f^et  tlki»l  tk»i 
-r  172 


ft  ll  V 


"rk  1*    hf(itie:tif   fnl!lT  Ttp  w*t>t   n\\   ihr   rrfrinf  W»Th'>f3t 


-Ci  Ji.r  if*  jjiff)   f.'i'l  (-  4.' 


net    •:*,  1? 


Wc  liftTfl  ftlffftdr  tiid  oeca»h»ii  tu  nutitt  lb*  pruTU 


do  ttoi  kevw  *>l  lis  «fftt»L  —  ' 
I      A»  •  hH*t  «<>iid»»**d»  *'t4i  ...-^.i.. -.-- e»lf 
biHtk,  h  PA n not  b*  tf  p^>v«4  HpoB. — <CM««^ 


V  ;  ila  Dii 

in  fine  tikatUvm*  f« 


A  TREATISE  ON  THE    FUNCTION  OF 

d«rs  and  ibeir  TrenlmBtit.     From  ib«Moond  London  td  it  ion 
vmall  octuvo,  t*Totb,  $2  00. 

A    TREATISE    ON    FOOD    AND    DIETETICS.    PIT VSIOLOQI- 

CALLY  AND  THRRAPEliTICALLr  CONSII>£aKl>.     In  ont  bana«oin«  o«Ur«  v^)wb> 

of  ueix);  600  pttgen,  oJotb,  |4  76. 


Tljr  t.rr.«  tit   kwH   k   i 


i:ll  i>r  l.h  v^Mik   ill  tl,i 


«!,{,.     t.     .I..,K<     liLHt     Mi. 


■  T t«ti*ii  •  T»m 


til.  . 
pr.. 


<  iitIl*  mmI  ibal^  Mi^^r  «ttt 


tjifc  .  ,.t.n'n  .  .u-uik^iij  Dr.  I'fti-y'jt  K»urX  iiU)>plii0tft  wtuii 
wU\rh  h»»  1**0  i«ir>  Hitk'U'ly  f#lt,  ftuU  In  a  aiAnncr  1 


c 


CHAMBERS  (T.  iT.).  MJ>,. 

A  MANUAL  OF  DIET  AND  KEGIMEN  IX  HEALTH  AND  Siik- 

NESS.     In  ou«  bandsoBie  oei«TQ  volume.     Cloth*  |2  75,      ( AVifi^  Kimdfi,\ 


CL- 


T10D  iru  ft  ino^T 

P««l4  bi>r 


u    iiJt4    0*1 


Wim 


^r  rjsrs  S4.ifs  author.  Hatdi,  pubtuik»<i  i 

RESTORATIVE  MEDICINE.  An  Harveian  Annual  Orniion. 

Two  Seqa«l«,     In  on«  very  bjknd«oin«  volame,  imaJl  ISmo.,  olotll,  f  1  M. 
nRlNTON  (  WILLIAM),  M.  dT^'TbTs^^^ 
LECTURES  ON  TUK  DISEASES  OF  THE  STOMACH;   with  as 

InirodnetioQ  on  Ob  An  atom  j  and  Physiology.  From  ilit  iMond  and  cnlnr|pc4  LoftdMi  vH* 
tion.  With  iUafiirniSoQs  on  wood  In  one  handiome  oet«vo  Tolmm*  «f  sbo^i  S4t  nnf^t 
dott.  IS  26.  

pox  (  WILSOM,  M  D^ 

THE  DISEASES  OF  THE  STOMACH:  Rehig  the  Tlitr<l  EtlUioii  af 


HENttT  C.  IiEA*B  PuBLioATioivs — (Disea&e8  of  ike  Chesi^  rf:c,)        IT 


-»  Pr^ftHHor  o/  tht  PHneijiUjt  and  Prni^CM  nf  Mtidfatn*  in  B$U^vu*  Bnnftital  Mrd,  Oalhgt,  M  f 

A  PRACTICAL  TliEATISE  ON  THE  I>IAUN08iS,  PATHOLOGY, 

AND  THKATMBNT  OF  DISEASES  OF  THE  HEART.     Second  r«vij©d  khU  «nJarged 
edition.     la  one  octaTO  roluima  of  550  pages^  with  a  plate,  cloib,^4. 

Dr.  FlinK'hoMeadtfficalt  «nbje«lforhltrt«ii«*rclie»»  ,  *Qi}  cl*'«ro«<r  ind 

ftD't   bHri  .Jniiwa  reuittrkftble  pow^rt   of  ob^^erTaitoii     should  h^  \u  -tn* 

teiil  rndw^^Mon,  «»  well  ftMKrfkUailustrjr,  la  hfjt  treftl' I  ienti.    iLin  i  turo. 

n«Bt  of  U.     m«  book  masi  be  coD«iiItred  the  falle«l  I  ^A-mer.  Jouru,  <aj  Uu  M^d^  Hi^^^t^i^tji,  Ju.i> ,  li:<ti:0. 


Jjr  Tifff  S^JTfi  AUTHOR.  • 

A  PRACTICAL  TREATLSE  ON  THE  PHYSICAL  EXPLORA- 

TION  OF  THE  CHEST  AKD  THE  DIAGNOSIS  OF  DISEASES  AFFKCTINQ  THK 
RESPIRATORY  ORGANS.  Secuod  and  revUed  edition.  In  oaehandsoBJe  ootAvo  Toloise 
of  505  pages,  oloth,  $4  50. 

Dr.  FIIdi'i  triiftrltte  It  on*  of  fhe  tnuflt  trotftirortby  i  »ncj  t<>  oT«r*r«Qct«roetii  And  ai}fia9«««tr;  in!kisat«Di<>rH 

Iaide«  wbkb  w*  cah  cooptiU.    Tb«  ityle  tH  cle«r  »od    vhieb  oh&rftCltfrite*  lUADf  worku  oii  tb*  imjn*  mtb* 
Utto«l,  and  iB  ftUo  eoyelse,  being rr««  froia  tbkt  tead- 1  jeeL^i>uA^i:i»  Mtdimi  /V«#«,  Feb.  6,  ISA7, 


^r  T/fE  l^AMK  AUTHOR.     (JuH  nmtfi/} 

PHTHL^rS:  ITS  MORBID  ANATOMY,  ETIOLOGY,  SYMPTOM- 
ATIC EVENT?  AND  COMPLICATIONS,  FATALITY  AND  PROaNOSli^.  TREAT- 
MENT, AND  PHYSICAL  DIAGNOSIS;  in  u  serif**  of  Chnicnl  Stndii**.  By  AlsTim 
Fltxt.  M  D.,  Prof,  nf  the*  Prhieipl«'#  «nd  Practice  of  M^^dicine  in  BelleTue  Uo^pUiil  Med, 
College,  Now  York*  In  fnie  b;itii<l.«'oiiie  octavo  volume:  ^.1  60. 
This  volume,  contaiDiog  the  rrflttlti^  of  the  nulbar's  extendi'd  ob^erTHtton  and  ezpitrience  cm  ii 
subject,  of  prime  imj^ortitnce,  cnnaut  but  have  a  claitu  upon  the  ntteiilioii  of  every  |ir«cti tinner. 
Tlil^  >HH.k  r-.tfctntpiip  nu  tinii?vJ«,  3ii  tliu  nutbofV  lurid       tltl^riff.    W  Mir  ili.^  mirliMr  tx.1.:*'^  :5>.-ii4'  nUh  mnuj  ttfih*" 


»t  ml  V   'if    til!*    tllAfK^.^ 

fob  lU.  L*>7n. 


iriti'ru*t*^«l  Iti   tin* 


Tbo  riAind  of  the  Btttbrr  t*  »  puinctttiit  ffuiifjiutt'^  ihnl 
tUli  book  b  of  pnuiiiciLl  vol  on  to  U»ih  etudetit  and  |>r»o- 


im  kridiii); 

nf  «i%|iu 

wjfb  Um* 

'niih      .^'  Dm-  rt-nir  n|  rHoir.]  Mu'lv,  tie 
^uiltcd.'^SL  Ltmu  Jtkd.  and  iStirt^  Jvurnal, 


Qr   THR  If  A  MR  AVTHOR      iNfarhj  R^fi^hj  ) 

A   MANUAL   OP  PERCUSSION  AND    AUSCULTATION;   of  iho 

Phy^iijial  DiQgxioM?  iiiid  Di^i'iaM'ii  of  the  Lungd  and  Heart,  and  of  Tborocio  AneurUm.  In 
one  biiiidiioiue  myal  12mn.  votome' 
Jn  tUb  littli*  work  Ibe  object  of  the  nathor  haj  been  to  present  in  a  clear  and  compact  form 
fhe  exi^ilng  condition  of  pb)'«lcul  exploration,  »bowing  the  manner  of  conducting  it  and  the* 
diagno^liti  value  uf  tbts  isevenil  sign*  tbereby  elicited  Wbile  a  koowledjfe  af  the  f  nbject  hn* 
become  a  matter  of  daiij  necessity  in  pracelpe.  it  (jr  beltPTed  tbiit  there  i*  itill  a  want  of  tk  manual 
which  vhiill  serve  ae  a  guide  for  the  ptudont  and  aootivenient  bo*k  "1  ri?l<'r^nee  for  the  pruntltiuner 
de»irouf  to  refrefifa  his  meinor;  in  doubtful  C!aae».  The  clothe  attention  which  tho  author  tmi  for 
many  >ears  paid  to  thi«>  department,  and  the  very  CAteUK-ive  oppuriuuitieiit  which  he  has  enjoytd 
lur  observation,  are  a  tuffictent  guaruntee  that  the  work  will  fully  atluiii  ita  object. 


DULLER  (HENRF  WILL!AM\M,D., 

PhyAieian  to  Hi   fJtf*rff^'»  H^nrj/iinl^  London, 

ON  DISEASES  OF  THE    LUNGS    AND   AIR-PASSAGES.    Their 

Pathology,  Phynica)  Diagnosii,  Symptomi,  and  Treatment.     From  the  «iecand  nnd  reviied 
Eoglivb  edition,     la  one  haudiomo  oetatro  voiame  uf  about  500  pages,  clutb^  $B  50, 


W 


ILLIAMS  (C.  J.  B.),  MD., 

S*nior  OoHtuUtnff  Physician  t'*  th*  Hf*4t$*it<it  for  GonJtumyiion^  Bromptnn,  nnd 

PULMONARY  CONSUMPTION;  Us  Nature,  Varieties,  and  Treat- 

ment.     With  an  Analysis  of  Ooe  Thousand  Cooea  to  exemplify  iif  duration.     In  one  neat 
octavo  volume  of  about  350  pages,  olotb.  $2  50«     {Lai^y  PuhUnhfd.) 


He  eaa  attU  ipeak  from  a  vtore  euurmoaHexpef1> 
•oce«  ftad  a  eloiMtr  oiady  Mt  tbetaorbid  prucenNi*  io- 
voired  Id  tabercoloHU,  tbuci  otiiAt  fUkag  aiea.  He 
OW#d  it  tft  bitnAelf,  And  to  tbe  liinporUat«  af  tbe  vab- 
Jecl,lo  eiiilKidy  bU  riewn  ia  m  MepNrH.t«  w>irk,  Mud 
we  are  gUi  tbftl  he  baa  aoeompliabed  lbl»  duty. 


iftea-  all,  tbegr&ad  teacbiuf  wblob  Dr  WllbAm*  be* 
for  tbe  prof«««loij  If  m  h.^  foun^l  io  hi'*  tf'.r.ipnutJc:*! 
DhAptere,  aad  la  ti.  r>v- 

eadad,  by  dlDt  of  <  lud 

fveu  forty  year*  —  ' 


LA  SOCBB  OW  PNllTMOWIA.     I  foL  ftro,.  elolb.    WAL8HB  (L^ 
iifriOOpii,fe»*      Prlc«iS(KI.  QRgAT  V 

■MITH  ON  CONSUMPTION;  ITS  KARLT  AND  KB  ,      *  '*1«  ^'^^ 
M£D1ABLS  8TAG£S.    1  toL  Sto..  pp.  UL    #2  S6.  \ 


iSEHEARTAND 
Ltt  edliioa.    La 


18  Hbnbt  C.  Lea's  Publioatioks — (Practice  of  Medicine). 

POBERTS  (  WILLIAM).  M.  D„ 

^ ^  Lecturer  on  Medicine  in  the  ManehetUr  School  of  Medicine,  Ae. 

A  PRACTICAL  TREATISE  ON  URINARY  AND   RENAL  DIS- 

EASES,  including  Urinary  Deposits.  lUastrated  by  numeroiu  etkaea  and  engraTings.  Sec- 
ond American,  from  the  Second  Revised  and  Enlarged  London  Edition.  In  one  Urge 
and  handsome  octavo  volume  of  616  pages,  with  a  colored  plate  ;  cloth,  $4  50.  (Lofe/y 
Pubiuhed.) 

The  author  has  subjected  this  work  to  a  very  thorough  revision,  and  has  sought  to  embody  in 
it  the  results  of  the  latest  experience  and  investigations.  Although  every  effort  has  been  made 
to  keep  it^within  the  limits  of  its  former  siie,  it  has  been  enlarged  by  a  hundred  pages,  many 
new  wood-cuts  have  been  introduced,  and  also  a  colored  plate  representing  the  appearance  of  the 
different  varieties  of  urine,  while  the  price  has  been  retained  at  the  former  very  moderate  rate. 

The  plan.  It  will  than  be  seen,  is  very  complete,  i  diseavea  we  have  examined  It  U  peeallariy  adapl<4 
and  the  manner  in  which  It  has  been  carried  oat  is  I  to  the  wants  of  the  majority  of  Ameriean  practltioB. 
in  the  hUbest  degree  satisfactory.  The  eharaetem  I  ersfromitiielearaefiK  andalmpIeannoaneementoftU 
of  the  different  deposits  are  very  well  described,  and  !  factn  in  relation  to  dia^oals  and  treatment  of  nriaarf 
the  microacopic  appearances  they  present  are  ill  as- I  diHorders,andeontainsincoadeneedform  the  iovefftl' 
trated  by  nnmerons  well  executed  engravings  It  i  gatlons  of  Bence  Jonee,  Bird,  Beale,  Hasvall.  Pront, 
only  remains  to  as  to  strongly  recommend  to  oar  [  aod  a  host  of  other  well-known  writers  opontbl*ea^ 
readers  Dr.  Roberts's  work,  as  conralniog  an  admlra- :  ject.  The  characters  of  arina,  phyiiologieal  and  {ta- 
ble r^ftumi  of  the  present  state  of  knowledge  of  nrl-  thologleal,  as  indicated  to  the  naked  eye  as  well  a>  by 
nary  diseases,  and  as  a  safe  and  reliable  guide  to  the  '  microscopical  and  chemical  inveatintions,  are  ms* 
clinical  observer.— J?<iin.  Med.  Jour.  \  cisely  represented  both  by  deeeriptton  and  by  w^l 

The  mostcompleteand  practical  treaUse  upon  renal '  •x««ated  engravings.— CVne^Aitoft  Journ.  qfMed, 

P  ASH  AM  (  W,  R.),  M.  D., 

X^  Senior  Phyaictan  to  the  Weetmineter  Hotpital.  Ac. 

RENAL  DISEASES:  a  Clinical  Guide  to  their  Diagnosis  and  Treatment 

With  illustrations.     In  one  neat  royal  ISmo.  volume  of  804  pages,  cloth,  $2  00. 


The  chapters  on  diagnosis  and  treatment  are  very 

{ood,  and  the  student  and  young  practitioner  will 
nd  them  full  of  valuable  practical  hints.  The  third 
part,  on  the  urine,  is  excellent,  and  we  cordially 
recommend  its  perusal.  The  author  has  arranged 
his  matter  in  a  somewhat  novel,  and,  we  think,  use- 
ful form.  Here  everything  can  be  easily  found,  and, 
what  is  more  important,  easily  read,  for  all  the  dry 


details  of  larger  books  here  aeqaire  a  new  Interer^t 
from  the  author's  arrangement.  This  p»rt  of  ibe 
book  is  full  of  good  work.— Artt.  and  For.  Medico- 
nhirurgietd  Review,  Jaly,  1870. 

The  easy  descriptions  and  compact  modes  of  state* 
ment  render  the  book  pleasingand  eonveaisnt.-~Jsk 
Jo^trn.  if<d.  Hctenoes,  July,  1870. 


TINCOLN  (D.  F.).  M.D., 

•^-'  Physician  to  the  Department  of  Servoua  Disecuiee,  Boston  Dispensary, 

ELECTRO  THERAPEUTICS ;  4  Concise  Manual  of  Medical  Electri- 

city.     Inonevery  neat  royall2mo.  volume,  oloth,  with  illustrations,  $1  50.     {Jtist  Issued.) 

The  work  is  cooTonieut  in  Hize,  its  dencriptionH  ol '  This  little  book  is,  considering  itM  8iz4>,  one  of  the 
methods  aud  Mppliaaces  are  Kufflcieutly  complete  for  '  very  best  of  the  BuKlirfh  treatlnea  on  its  subject  tbsc 
the  geueral  pnictitiouer,  and  the  chupters  on  Electro-  ha>«  corao  to  our  opi  ice,  pos^eMiing,  among  others,  tb« 
phvHiology  and  diagnosiH  are  well  written  and  read-  !  rare  merit  of  dealing  avowedly  and  actually  with 
able.  For  those  who  winh  a  bandy-book  of  d\r<>ctiouH  I  priticlpleM,m.iinly.  rather  than  with  practical  deisilK. 
for  the  eiiiploynieut  of  galvanism  in  medicine,  this  ;  ther«>by  happlyiog  a  real  want,  instead  of  helpiof 
will  serve  as  a  very  good  and  reliable  guide.— J^Vto  |  merely  to  flood  the  literary  market.  Hr.  Lincoio  s 
Remt'dies,  Oct.  1874.  j  style  Is  nsually  remarkably  clctar,  and    the  whols 

It  iH  a  well  written  work,  and  calculated  to  meet  ^"^^^  ^^  readable  and  intere«jting.— Bo*/o»  Mtd.  and 
the  demiinds  of  the  busy  practitioner.     It  conJaius  '  Surg.  Journ.,  July  23,  1S7  4. 

the  latest  reHcarches  in  this  Important  branch  of  med-  I      ^e  have  here  in  a  small  compass  a  great  deal  nt 
Iclne.-Fnun.ulor  Journ.  of  Med.,  Oct.  1874.  |  ^^,„,,,,,^  inforra;iMon   ap.m  the   eubjec?  of  Medial 

Eminently  practical  in  character.     It  will  amply  i  Electricity. — Canada  Med.  and  Surg.  Joum  ,  Sot. 
repav  any  one  for  a  careful  perusal. — Leavenworth  i  1874. 
Mtd.  Herald,  Oct.  1874.  | 


TEE  {HENRY), 

Prof,  of  Surgery  at  the  Royal  College  of  Surgeons  of  England^  etc. 

LECTURES  OX  SYPHILIS  AND  OX  SOME  FORMS  OP  LOCAL 

DISEASE  AFFECTINO  PRINCIPALLY  THE  ORGANS  OF  GENERATION.     In  one 

handsome  octavo  volume  :  oloth;  $2  25.  (Now  Ready.) 
To  th«'  tulhlincnt  of  his  t!i.-*k  lie  has  applied  a  wide  of  other  Ki)^ii>h  autbor.o  of  the  present  day.  as  the  Ino^ 
and  pliiin.sophicml  comprehofi.eion  of  the  general  and  uhibilifyof  jiyphilitic  Mood;  therrtiuiitioDs  under  vhirh 
8i>et'iitl  pntholoiry  of  the  subject,  one  which  hin  own  ex-  the  secretions  of  primary  and  secondary  gypbiiitir  man* 
tend«Hl  personal  experience  frlve-*  him  a  strong  right  to  |  ifestjitioni*  may  Ik?  inoculated  naturariy  or  artifidaliy: 
handle.  A  perusal  t»f  it  cannot  fail  t/>  interest  the  reader,  the  morbid  processes  pmducecl  by  such  inoculation :  the 
who  will  tind  in  it  reports  of  uinn.v  interesting  cnnes  and  moditlrations  of  these  pnvce«se.s  in  patients  prefioasly 
exjierinuMjts.  together  with  much  suggestive  philosoph-     .syphilitic;  primary  and  ."Hicondltry  syphilitfc  die 


ical  di>cus.«iion — not  to  say  quotntions  from  the  poets—     the  mucous  nierabrane.4  and  their  liability  to  c 

an  emb<'lli.-hment  rarely,  wo  l»elieve.  acconled  this  par-     nicnte  coni«titutionRl  sypbili*,  etc     The  buok  is  fUlnf 

ticular  subject. — Lond/m  Praetilvmer,  March,  1870.  clinical   materinl   illuftnitinf;  theee  topios,  OT%lnal  OT 

The  woric  is  valuable,  as  it  treats  quite  fully  of  sob-    quoted.-.! rcAtm  of  DermatUngy,  Aprit  187«. 
jects  which  are  not  dwelt  upon  in  the  systematic  works  > 

IHPHTIIEIIIA  ;  its  Natnre  and  Treatment,  with  an     A  TREATISE  ON  FEVER.      By  Robbkt  D.  Ltbm^ 
account  of  the  History  of  its  Prevalence  in  vari-        K  C  C.    In  one  ootaTO  Tolamtof  9 
ons  Conntries.    By  D.  D.  Slaur,  M.D.   Second  and        $2  2.1. 

revised  edition.    In  one  neat  royal  12mo.  volame,  '  Q]ji^Ifi^][^    OBSBBTATIOHS    0*^ 
cloth,  $12.V  i      NERVOUS  DIS0RDEB8    B»r 

LECTURES  ON  THP.  ftTllDX  OY  YY-XY.^.     'ft'j  K.\     ^Ai,  VVLl%\«^A«.  ta  St.  If*»ir 
HcDSow.  M.D.,  M.R.I  \.,  ?Yx7>^\c\*ii  xc»  X\\*  ^%*.\.\i  \     ^\iv\   kxtt«^^'M&S&»> 
Hospital.     laonevol.  Svo.,cVo\.\i,*l-oO.  \     ^oX^^^kNA^^^r^— * 


HiTfRT  C.  Lba's  Publtoattows — (  Venereal  Diseases,  etc,)* 


It 


rj UMSTEA D  ( FE EEMA N  J.\  M,D.. 
THE    PATHOLOGY   AND   TRKATAIENT   OF   VENEREAL   018- 

EASEB.     Inisludmg  the  reanltj^  of  rect^nt  iDveitigaktione  upon  the  subject.     Third  edition^ 

revised  ftnd  «ttlivrged,  with  UlaHlnitions.     In  ooe  1ftrg«  and  baodjoaid  outavo  Tolum«  of 

over  TOO  puRe*,  cloth.  |5  00  ;  kuther,  $6  00, 

In  preparing  \h\ft  -ttundobrd  work  ag;niti  for  the  press,  the  nuihor  hx$  tuhJAoted  it   to  a  Vfry 

|lif>rough  revision,     Mnny  portions  hnrc  been  rewritten*  ond  lanpb  new  mutter  added,  in  order  to 

bring  it  eompletelj  on  a  le^e)  with  the  moft  advanced  condition  of  flyphilogrnpby^  but  by  careful 

eiotopreRBinn  of  the  text  nf  previous  editionir,  the  work  ba»  been  inorea»ed  by  only  sixty-four  p^g<^>* 

The  labor  thnM  bestowed  upon  it,  it  id  hoped,  will  insar*  for  it  a  oontinaance  of  iti  poaltioo  ai  * 

eonaplete  and  tniBtwortby  f^uide  for  the  practitioner 

[[  Ip  the  mo»l  cdmp1tsU'<b«iuk  wlih  wbkU  w<^  are  «o-  r  mn<?h  ^---r-r^--'      —  m«'odi4iion»»  if  It*  pred*ce«*»4>rf*  bad 


I  QTiJitQted  ta  tbe  UognAfe  The  taLe*t  vlewa  of  the 
'  DflAt  M^utboritieA  »re  put  forward^  and  the  inTortDatloa 
i\9  w«il  nrrnnged— a  fp'^fit  pckni  for  the  ^tadont,  and 
llftiU  more  for  the  pruclUloorr  Tlje  nahj^cin  af  vi*- 
P'6«ittl  ifyphUlo,  nyphititic  afTectlonf*  uT  the  Aye«t  >md 

lh«tre«tiaeiitof  iiyphiiU  by  repeated  lD4rtilit.titm«.  htt 

▼ery  fully  dieeaifMd,— JU^n^Jon  L*tnc^,  Jan.  7,  1871 
Dr    Bu instead**   wnrk   in  already  «'*  un1vl^f^Jltly 

kci>>ira  an  fhe  becl  treaiUelo  lh«  En^!  I 

Tt^uereal  dltttaneM,  thut  li  may  fteem 

ouA  rn  HAT  mortt  of  it  tliao  that  a  new 

U»oed      Bat  Ihe  luthor'n  iridfintry  Uui?  njoJ-T- d  thi- 

aew  edlttoo  virtually  a  new  work*  and  eo  iuerlt«  a« 


«ot  h*'  1       A4  «  Ihofoiiii^ly  praeltcal  hook 

j  on  a  .tii*«  wbtnh  form  a  lar^t*  oSiire  of 

nearly  .'vr.  >  prjy-»ciao'»  practice,  therolnrui*  before 

a*  \%  bv  far  the  he*r  of  which  we  have  koowhidjte. — 

I  A'    r  'M*iUfil  QftuiU,  Jaa   ^.  1671, 

I      It  I*  rare  ka  the  bUlory  of  medic!  oe  to  ftnd  payout 

book  whi«h  eontalti*  ttl  that  a  practUttujer  a*ied»  to 

kiinttr;  \cni3*.  rJ^-  )»>«o4>«ii<>r  of  "BamBt«*ad  os  Vime* 

-i  10  to  look  oatBlduuf  it*  rur.ifB  for 

>  ouu^rtitd  with  thv  tfl4fnn-l!»,  bU- 

uf  ihewaffeetloiia,— ^.  r  Jtffrlietfl 

^   ^rrtui,  Mnjrcli,  1871. 


flLLLERIER  [A.], 


and 


ffipUaldu  mdi. 


Z>  VMS  TEA  D  ( FREE  MA  N  J.\ 

Pht/micinfut  find  Surffifftns,  N.  Y 

AN  ATLAS  OF  VENEREAL  DISEASES.     Translated  and  Edited  by 

FniSM&ii  J.  BuMSTSAD.     In  one  large  ttnperial  4to.  volunae  of  S9S  page«,  double-oolnmnt, 

with  2(^  platen,  containing  about  150  figures,  beuuttfuHy  colored,  many  of  them  the  >4ize  of 

life;  strongly  bonnd  in  cloth,  $17  00;  also,  in  five  parti,  etont  wrapper«  for  mailing,  at  $t 

per  part. 

Anticipating  a  Tory  l»rg«  tale  for  lli!i  work,  it  li  offered  at  the  very  low  prioa  of  Tbrib  Dot* 

&Aft«i  a  Part,  thus  placing  it  within  the  reach  of  at]  who  are  intereited  in  this  department  of  prao- 

tlce-     Gentlemen  de^trin^  early  impressions  of  the  platei  would  do  well  to  order  it  without  delay. 

A  Kpecimen  of  the  plate*  and  text  sent  free  by  matt,  un  receipt  of  2&  oeut». 

We  w1*h  for  once  that  ^or  protl  uce  w»i»  ooi  re«<tHet-    which  for  its  kind  la  tnoro  »«t«r/rary  for  them  Ki  hava, 
^•d  to  tnethode  of  trMLtuieut,  that  w«*  itiliht  aay  autne* 
'ktagof  the  exqofMte  colored  platea  ttt  thla  volnme. 
fLamdon  FractUiontr,  May.  18«» 


Aa  a  wbole^  It  leaebee  all  that  can  he  taagbt  by 
m*m9it  at  platea  aad  9tiiii,^-^L*ymdnn,  Lanod,  Mareh 
13,  iw«». 

f<npf>nor  to  aoything  of  the  kind  ever  hofore  fasned 
OB  Ih1«  oooMuftbt, — tJanada  M«4.  Journal,  March^  'tW. 

The  praetltiouef  who  d^-'fr^*?  *«»  Quderittaud  thU 
hMucb  of  medlotae  th-r  '     ild  obtatu  thla, 

lh>'  moMt  complete  and   '  ^^r  puhliuhed.-* 

J}(,miniijn  Med.  Jourms' , 

Thia  la  a  workof  tnaater  Ljl  M 

CoJlerler  f#*eare«ly  aeci'tid  to,  uly 

aay  le  «  penr  of  tb*  lllu*itrion>*  •  rJ , 

while  in  thia  country  we  du  nut  Ue^i^tu  to  i^y  Hint 
Dr.  6am*tead,  aa  au  aathorlty,  \»  w)rh»ut  a  rtrAt 
Aaaurtof  oar  reader*  that  the«#  illtiHiraliou*  l4*ll  the 
whale  hittory  of  venerea  1  dliteaae,  fmtn  Uh  ioeritftion 
to  U«  tad,  we  do  not  know  a  tlaile  Eoedjcat  work» 


-(Mli/tmin  M*d.  QoMtU,  Hareh.  \m^ 

The  moil  splendidly  illuBtra:  \h*>  Un< 

fuafe,  and  In  our  opiQion  far  'ban  Iht 

Pren-^h  orlflnal  — ^m, /«>»ir».  >f  Jia'6«. 

Tfaearihand  cimcludittg  anmher  «>r  Knl 

work  b*#  reached  n«,  and  we  hav*.  ji  u  la 

Maying  that  lla  Illustration^  ttnrpift«a  iu  ..  .  j,  -  -  i-jue 
otitnbefa.— Bm^ow  Jfedt,  awS  Surff.Jnumai^  Jan.  14, 
l,Hti9 

Other  writers  beetde»  If,  CoUerier  havei([iveoiiaa 
good  acC'iUQt  of  the  dl>M»aae<i  of  which  he  treat»,  hat 
no  Ode  biui  furatihed  n«  w'lTIj  ^ach  i  cimpj^te  eerlee 
of  llla«tratlon»^  of  t bit  v.m  There  i« 

however,  an  additli»na1  \  i^o«i*e«aed 

by  the  votiim*  beforettJi ;  I  iureprint 

Nud  iraofilntlon  of  M,  Can-  r.- re  wurk,  itith  incl- 
deatnl  reiiiarkn  by  one  of  the  roo*temln«?ut  Americaa 
«vpbliagr»phen»,  Mr.  Damatead.  »ilHI.  ami  IW. 
Mtdtco-CMf,  iUoieie.  Jaly,  1868. 


JpLL  (BERKELEY). 

Snrgtion  to  th*  Lock  /toj^pUtttt  Londttn. 

ON  SYPHILIS   AND  LOCAL 

0Q«  handsome  octavo  volnme:  oloth,  $3 
Brloiriiif ,  ae  it  doM,  the  entire  lkiratttr<»  of  the  dU* 
«aiia  df)WD  to  the  preavnt  day*  and  elving  with  ^eat 
aMHty  (he  resuUtiof  mudara  remearch,  His  in  every 
ftrnpeet  a  tnont  desirable  work,  and  one  which  shonM 
dad  a  plaee  ta  the  library  'if  e^ery  ttir^eoa.— Oo/I- 
/'trnia  Med,  Oatt*tt.  Jaue«  l^6$», 

r'on«ld».rtn|[  the  ^c.ipf*  of  the  book  and  the  carefal 
arieatlon  to  the  maolfold  a^pectlt  und  detail*  of  It* 
nhject,  it  1«  wouderfnity  conrlAQ  A.lltheeQ  qualttle* 
retider  It  aa  e«p»clally  vai  nablt  book  to  the  best  Bner« 


CONTAGIOtJS  DISORDERS.    In 

2b. 
to  whom  we  wonJd  moat  aarn*«tly  reeotnmend   It! 
•tndy ;  while  it  U  no  ten*  naefol  to  the  pra«ttti"BM.— 
.%,  Lotiit  Mtd  and  Surg,  Journal,  May.  IH^9 

The  moAt  conv«nieit  and  feadr  h<nok  of  rafereuoe 
1  w«  have  met  with.—if,  Y.  Mat  A^«N>r4.  Hay  1, 18ail. 

Mo«t  admirably  arraagi^d  for  both  »iQdeot  and  praa* 
tltloaer,  i>r>  other  work  on  the  «nhj«cl  euaalM  It ;  it  li 
more  aim  pie,  more  «a<«l]y  Hiudled,— £u/eii4f  Jfetf.  aa4 
Surff,  JoumaL  March,  ISSl^. 


P 

k 


^EiS*<L  (/?.).  MD. 
A  CO\f PLKTE  TREATISE  ON  VENEREAL  DISEASES.    Triins. 

Jated  from  the  8«eond  Knl«r(fed  German  FIditlon,  b^  ?UTit>iiVtt'\i.,fe"t\iiaL^v^^'\fc.*'V>    ^3x  ^sv% 
oeUwQ  va/ume,  with  iila*trationi.     {Prtparxng,) 


20  Henry  C.  Lea's  FvBhioATJOVs— (Diseases  of  the  SHm). 

J/rriLSON  {ERASMUS).  F.R.S. 

ON  DISEASES  OF  THE  SKIN.    With  IlliistratioiiB  on  wood.  Sev- 

enth  Americftn,  from  the  sixth  and  enlarged  Bnglish  edition.     In  one  large  ocUto  relnu 
-^     of  over  800  pages,  $5. 

A  SERIES   OP   PLATES  ILLUSTRATING  "WILSON  ON  DIS- 

EASES  OF  THE  SKIN;"  consisting  of  twenty  beaatifully  ezeeated  i^atoa,  of  whiA  tte- 
teen  are  exquisitely  colored,  presenting  the  Normal  Anatomy  and  Pathology  of  the  Ekii, 
and  embracing  accurate  representations  of  about  one  hundred  varieties  of  dueaae.  aeit  ef 
them  the  size  of  nature.     Price,  in  extra  cloth,  $5  60. 
Also,  the  Text  and  Plates,  bound  in  one  handsome  volume.     Cloth.  $10. 

No  one  treating  Bkin  dlMeases  f«honld  be  wlthoui    4Dd  acceptable  help.    Mr.  WUmb  ha«  loaf  ben  bf'4 

a  copy  of  this  Htandard  work.— On nu da  Ltmret,  «  high  authority  in  thUdepartmeat  of  nedinif .  u4 

•  ,  ,  J  i»  .    4i.«  «,^/-,-ui«»  ..     Ws  book  on  diseaaes  of  the  Bkia  has  loa^  bftra  »• 

We  can  wifely  recommend    t  to  the  profewlon  at  ^   j^    ^     text-book,  extaat  ot  tM 

1^*  l^\,V\^  ^°  '*"•  *S?!i7i  fV^JL^^HT.^  Sbj^t     The  present  edition  U  earef.Uy  r^piW, 

the  English  language.- JPedicai  Tlmea  and  GautU  ^^^  brought  up  I  n  lt8  rerUrtoa  to  the  prei^at  tiM  !i 

Mr.  WiUon'B  volume  Is  an  excellent  digeat  of  th«  :hi8  edition  we  have  al»« included  the  beautifil  «•€}«« 

actual  amount  of  knowledge  of  cntaneous  diseasea  ^f  plates  illustrative  of  the  text,  and  in  th*  laii«4i- 

U  IncludeH  almost  every  fact  or  opinion  of  Importancf  .\q^  published  separately.   There  are  twenty  ef  ikfM 

connected  with  the  anatomy  and  pathology  of  thf  piate«,  nearly  all  of  them  colored  to  nature,  sad  »• 

^k.\n.—BrUUh  and  Foreign  Mf^ical  Review.  hibitlng  with   great  fidelity  the  variona  gronps  if 

8uch  a  work  as  the  one  before  us  is  a  most  capital  di>«eaaea.— CtnefnnoN  iMneei. 

"DT  THE  SAME  AUTHOR.  

THE  STUDENT^S  BOOK  OF  CUTANEOUS  MEDICINE  and  Dm- 

SA8E8  OF  TH»  BKiM.   In  oue  very  handsome  royal  12mo.  volume.   $3  50. 


^ELIGAN  {J,  MOORE),  M.D.,  M.R,LA. 

ATLAS   OF  CUTANEOUS  DISEASES.     In  one  beautiful  quarto 

volume,  with  exquisitely  colored  plates,  Ao.,  presenting  about  one  hundred  varieties  of 
disease.     Cloth,  $6  60. 


The  diMgnoKis  of  eruptive  dlseaae,  however,  nnder 
all  circamstances,  is  very  difBcult.  NevertheleKS, 
Dr.  Nellgan  has  certainly,  "an  far  as  possible,"  given 
«  fnlthfal  and  accnrate  representation  of  this  class  of 
diseases,  and  there  can  be  no  doubt  that  these  plates 
will  be  ofgreat  use  to  the  student  and  practitioner  in 
drawing  a  diagnosis  as  to  the  class,  order,  and  species 
to  which  the  particalar  case  may  belong.  While 
looking  over  the  "Atlas"  we  have  been  induced  to 
•xamine  also  the  "Practical  Treatise,"  and  we  are 


inclined  to  consider  it  a  very  superior  work,  com- 
bining accurate  verbal  description  with  soand  vWvi 
of  the  pathology  and  treatment  of  eruptive  dUeaast. 
— Olnjfgow  Mfjd.  Journal. 

A  compend  which  will  very  mueh  aid  the  practi- 
tioner in  this  difficult  branch  of  dlafaoeis.  Taksi 
with  the  beautiful  plates  of  the  Atlas,  which  ara  r»- 
markable  for  their  accuracy  and  beauty  of  coleriai, 
it  constitutes  a  very  valuable  addition  to  the  librae 
of  a  practical  man. — Buffalo  Med.  Journal. 


TIILLIER  (THOMAS),  M.D., 

-*-^  Phyaician  to  the  Skin  Department  of  UniverHty  College  Hnnpital,  *c. 

HAND-BOOK  OF  SKIN  DISEASES,  for  Students  and  Praetitionera. 

Second  American  Edition.     In  one  royal  12mo.  volume  of  358  pp.     With  Illustrationi. 

Cloth,  $2  25. 
We  can  conKcientiously  recommend  it  to  the  stn- 1  It  is  a  concise,  plain,  practical  treatise  on  th«  vnr'.- 
dent;  the  Htyle  in  cl«>ar  and  pleacant  to  read,  the  Nms  diHeaftes  of  the  skin  ;  jnst  such  a  work,  ind-xd, 
matter  is  good,  and  the  descriptions  of  diH<»a8e,  with  aH  was  much  needed,  both  by  medical  stndents  aad 
the  moden  of  treatment  recoinmeoded,  are  frequently  I  practitioners.  —  Ohieago  M«dieal  Examiner,  May. 
illastrated  with  well-r<^orded  cases.— Xromion  Jfed.  |  I86d. 
Times  and  Gatette.  April  1,  1865.  I 


ANDERSON  (McCALL).  M.I)., 

•*^  Phyxician  to  the  DiMfHfneriry/or  Skin  DifieoMejf,  Glnagow,  Ac. 

ON  THE  TRP]ATMEXT  OF  DISEASES  OF  THE  SKIN.     With  an 

Analysisof  Eleven  Thousand  Congecutive  Cases.   In  one  vol.  8vo.   $1.    {Lately  Published ."^ 


JgMITH  [E USTA  CE),  M.  D., 

Phytticinn  to  the.  Northwf^st  Londnn  Free  Diftpttn^nry  for  Sick  Children. 

A  PRACTICAL  THEATISP]  ON   THE  WASTING   DISEASES  OF 

INFANCY  AND  CHILDIIOOD.  Second  American,  from  the  second  revised  and  enlarged 
English  edition.  In  one  handsome  octavo  volume,  cloth,  $2  50.  {Lately  Issued.) 
This  i»  in  every  way  an  admirable  book.  The  ;  scribed  itH  a  practical  handbook  of  the  common  dlt 
modest  title  which  the  author  has  chosen  for  it  ttcarce-  |  ea«ie><)  of  children,  ho  nnmeronaare  the  affeetionaceB* 
ly  conveys  an  adequate  idea  of  the  many  f abject o  |  oidered  either  collaterally  or  directly.  We  ara 
upon  which  it  treats.  Wasting  is  ho  couHtant  au  at-  i  acqnalDted  with  no  safer  guide  to  the  treatment  ^ 
tendant  upon  the  maladies  of  childhood,  that  a  trea-  I  children'^*  disea;>e!«,  and  few  works  give  the  iaalght 
ti*«e  npon  the  wastlDgdiseasesof  children  most  neces  '  into  the  physio  logical  and  other  pecnliarltiaa  Of  ahil* 
iarily  embrace  the  consideration  of  many  affections  \  dren  that  Dr.  Smith's  book  does. — BrU,  Mtd, fymfn^ 
of  which  it  is  a  symptom  ;  snd  thiHis  excellently  well  '  April  8,  1871. 
4.>ne  by  Dr.  Smith.    The  book  might  fairly  be  de-  | 

""WEKS  ON  THB  PHXSlCkL    h^^  H^\)\^k.\.  'l^^kT'^.^^'Y  Ci¥  CQ^ILDRKST.    BlavMLth  •AM.  m.    * 

▼il.  «*vc>   of  WSpagea.    C\ol\x,%a  %Q. 


Hbnrt  C.  Lba'8  PuBLioATioirfl — (XHwaseB  of  Ohildren).  SI 


S^ 


MITH  (J.  LE  WIS),  M,  />.. 

Pr«>/M4or  of  Miirhid  Anatomy  in  tU  BelUvut  H*utpttal  M«i.  ColUg$,  F.  T. 

A  COMPLETE  PRACTICAL  TREATISE  ON  THE  DISEASES  OP 

CHILDREN.    Third  EdiUoB«  reTined  and  enUrgMl.     In  on«  handfom*  ooUto  Tolain* 
of72tfpagefl.    Cloth,  $5 ;  leather,  $A.     {Now  Rmnip.) 

The  eminent  succesn  which  this  work  has  achieved  hns  en'*oaraged  the  authnr.  in  prepnrin}^ 
this  thir«i  edition,  to  render  it  even  more  worthy  thnn  heretofore  of  the  favor  of  the  profession. 
It  has  been  thoroaghlj  revised,  and  very  considerable  additions  have  been  made  throughout. 
To  accommodate  these  the  volume  has  been  printed  in  a  smaller  type,  so  as  to  prevent  any 
notable  increase  in  its  sise,  and  it  is  presented  in  the  hope  that  it  may  attain  the  position  of 
the  American  text  book  on  this  important  department  of  medieal  science. 

ThU  t^ork  triok  a  stand  as  an  authority  trova  Its  flrxt  i  edition  will  ronflrm  and  add  to  its  reputation.  IfaTlng 
appearanro,  and  every  one  interested  in  studving  the  been  bniught  up  to  the  present  mark  in  the  rapid  ail- 
di}*eaM?s  «»f  whloh  it  treats  is  desirous  of  knowfnx  what  |  vance  of  me«llriil  acienre.  It  Is  the  be^t  work  in  our 
improvements  are  apparent  in  the  suereavive  editions.  ;  laniruaprv.  on  Its  raniseof  loplcs.  for  tlie  Aroerloan  prao* 
Ttie  prlnripal  adititionii  to  which  we  refrr.  and  which  {  titloner.— /^cf^  Mfd.  and  Smrtf.  Jimrn.,  Fab.  ItiTtt. 
will  be  the  dl-Unffui-hlnK  feature  of  U)«  third  edition,  ,>,  Smith's  I>b^eas««  of  tldldnw  is  certainly  the  uKMt 
*"/*^?l?***;"  on  diphtberia,  cerabro-apiual  m«uinKlUs,  valuable  work  on  the  .-uldeeli.  treated  that  the  practl- 
and  r..th.'ln.  The  funner  dineaae  iii  consldennl  much  I  j|„„^f  ^^^  pn.^Jde  him*«'lf  with.  It  i^  fullv  abreant 
more  in  .letni  than  formerly,  and  a  great  amount  of  ^i.jj  ^^^.^y  advance:  it  ^h.mld  be  in  the  hainlK  ..f  prac- 
v..rT  prartLal  Information  is  added,  and  altogether  It  1^  titloners  generally,  whlK  tnvause  of  the  nmviMfn^ 
one  of  the  modt  eomprehenslve  and  one  of  the  best  writ-  ^,^  de.rneiNi  of  style  of  the  writing  of  the  auth.»r.  every 
t«n  chapl-m  of  the  subject  we  have  thus  far  read.  IJiji  pmft.^wr  of  diseases  of  children.  If  he  has  not  already 
dewriiaion  of  cerebro-splnal  menlngiiis,  foumled  also  Uoue-o,  should  ailopt  thlaaa  his  text  NK.k.—  ru.ir«iicu< 
for  tho  nii»it  part  on  ]H>nK>naI  experience,  is  admirably  ji^tttUs/  Feb  1876. 
clear  anil  oxhuustivH—rAe  .Vm/. /fenwt/.  Feb.  11),  187A.  -,.:.*.....        «  ^i  t         n         .     n  ... 

r  .1      *«.!   J         -ji  1     ^    A<     ^   «!.         The  third  edition  of  this  really  valuable  work  i«  now 

*vF",^r''*'"""l*'**'  'l*T'*'*iL»*7"  r;  ^""T  **.!**•  ^*^"?  "•»  ^^^  »  hundred  pag^  of  additional  matter, 
third  time  to  the  profe«.lon.  Dr.  Smith  ha:,  given  it  a  .„  ^i^„^  slaeof  ^age,  new  Illustrations,  and  new  ty|*. 
careful  preparation  which  will  make  It  of  derl.lH  su-  ^f  the  diseanes  treatfl  of  for  the  first  time,  we  notlw 
periority  to  either  of  the  former  editions.  Tlie  pt»ltloii  ^Otheln  and  cerebru-*pinal  fever,  which  lately  provalKnl 
of  the  author,  as  physic  an  and  "^I'^u'tant  to  several  j^  ^ij^n^jc  Ibrm  In  some  partu  of  the  w.uolry.  The 
large  *h  '"Irens  hi»8pltal«  In  New  \ork  city.  ha*,  fur-     ^^^^^^^,  diphtheria,  containing  the  latent  .levelop- 

uNbiNl  him  *  iih  constant  occasions  to  put  his  treatment  ^^^t,  ,„  ^j,^  ,,athoK.gy  and  treatment  of  that  .In-ad  .11- 
to  the  tej.t.  and  his  work  has  at  once  that  prai'tical  and  ^^  ^,,joi,  ^  j^tely  ravage»l  our  counfrv.  is  iK>rull«rlv 
thoughtful  tone  which  i>  a  marked  characteriHtlc  of  the  .  |„„.r^ting  t«i  every  practitioner.  We  uls-tlv  welcome 
best  pn^luctlons  of  the  Amorioan  medical  preas.-if«i.  ^hia  i.tandar.1  work,  and  cheerfully  rec.mu.en;i  If  U.  our 
and  ^unj.  li,jH>rtfn  t«b.  l^.&.  ,  ^^^^^  „  t|,„  \^^i  ^n  this  sul^ect  in  the  Kngll.^h  lan- 

The  former  eilitiims  of  this  book  have  given  It  the  gun'ze. — Sa$hrUU  Journal  of  Mtd.  ami  Suratry,  Mareh, 
hli;best  rank  among  works  of  Its  class,  and  the  pre^nt  I  1876. 


QOKDIE  (D.  FRASCIS),  U.  D. 

^A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN. 

Sixth  edition,  ravised  and  augmented.     In  one  large  o«tayo  yolnme  of  nearly  800  eloiely- 

printed  pages,  oloth,  $5  25  ;  leather,  $8  25. 

The  present  edition,  which  is  the  aixth,  la  folly  ap  I  leachers.    Ah  a  whole,  however,  the  work  is  the  best 

to  thetimeaia  thediacaiMiionof  all  those  points  In  the  I  American  one  that  we  have.  andinitNapoolaladapta* 

patholtigy  and  treatment  of  iofaotUe  dlaeaaea  which     tlon  to  American  practitioners  it  eertalnly  haa  no 

kave  been  broaght  forward  by  the  Oenuau  and  Freaeh  |  equal.  — iVcne  York  Mtd.  Jieeord,  March  2,  1868. 

UZEST  {CHARLES).  M.D., 

'  '  Phywieian  to  th4  HoifpUalfor  8iek  Chttdrtn,  Se, 

LECTURES  ON  THE  DISEASES  OP  INFANCY  AND  CHILD- 
HOOD. Fifth  American  from  the  sixth  revised  and  enlarged  English  edition.  In  one  large 
and  handsome  ootavo  volume  of  678  pages.     Cloth.  $4  50  ;  leather,  $5  60.     {Just  Jnftud.' 

The  continued  demand  for  this  work  on  both  sidoi  of  the  Atlantic,  and  itii  translation  into  Ger- 
man, Fren  )h,  lUlian,  Diinish,  Dutoh,  and  Russian,  show  that  it  fills  satisfactorily  a  want  exten- 
sively felt  by  the  profession.  There  is  probably  no  roan  living  who  can  speak  with  the  authority 
derived  from  a  more  extended  experience  thnn  Dr.  West,  and  his  work  now  presents  the  results  o 
nearly  2000  r.'corded  cases,  and  600  post-mortem  examinations  selected  from  among  nearly  40,000 
oases  which  have  passed  under  his  care.  In  the  preparation  of  the  present  edition  he  has'omitted 
much  that  appeared  of  minor  importance,  in  order  to  find  room  for  the  introduction  of  addiriona 
matter,  and  the  volume,  while  thoroughly  revised,  is  therefore  not  increased  materially  in  sise. 

Of  all  the  English  writers  on  the  diHeaha«.uf  chil- 
Irea,  there  is  no  one  ko  entirely  satisfactory  (o  us  as 
Dr.  WeHt.    For  year*  we  have  held  his  ttplDion  as 


Judicial,  and  have  regarded  him  as  one  of  the  highest 


living  antboritieM  in  thedtfllcnit  depnrtment  of  medi- 
cal scienee  la  which  he  is  most  widely  known.— 
Botton  Mfed.  and  8wrg.  Joumnl, 


gT  THE  SAME  AUTHOR.    {LaMylMM^.) 

ON  SOME  DISORDERS  OF  THE  NERVOUS  SYSTEM  IN  CHILD- 

HOOD;  being  the  Lumleian  Lectures  delivered  at  the  Royal  College  of  Physicians  of  Loa- 
doD,  in  March,  1871.    In  one  volume,  small  Itmo.,  «\oV.Vk,  %\  ^^. 


82  HsNBT  C.  LsA's  PuBLioATiONS — (ZHfMjes  of  Women), 

/THE  OBSTETRICAL  JO  URNAL.     [Free  of  poMagtfor  1876.) 

THE   OBSTETRICAL  JOURNAL  of  Great  Britjdii  and  Ireland; 

Inclading  Midwifirt,  and  the  Disbasbs  op  Womks  avd  Ibpavts.  Wilh  an  AraericftB 
Sapplement,  edited  by  J.  V.  Irgham,  M.D.  A  moathly  of  aboat  80  oetaTo  pages, 
very  handsomely  printed.  Subscription,  Fire  DoUan  per  aannm.  Siogle  Nanbers,  51 
oenti  eaeh. 

Commencing  with  April,  1873,  the  ObsUtrioal  Joamal  eoaslffU  of  Origiaal  Papon  by  Brit- 
ish and  Foreign  Gontribators  ;  Transactions  of  the  Obstetrical  Soeietioo  ia  England  and  abroad; 
Reports  of  Hospital  Practice;  Reviews  and  Bibliographical  Notieos:  Artielea  and  Notes,  Bdito- 
rial,  Historical,  Forensic,  and  Miscellaneous;  Selections  from  Joamals:  Correspondence,  Ae. 
Collecting  together  the  vast  amount  of  material  daily  accamalating  in  this  insportant  and  ra- 
pidly improving  department  of  medical  science,  the  valae  of  the  information  which  it  pre- 
sents to  the  subscriber  may  be  estimated  from  the  character  of  the  gentlemen  who  hare  already 
promised  their  support,  including  such  names  as  those  of  Dra.  Atthill.  Robkbt  BARns,  Hbiit 
Bbnkbt,  Thomas  Ghambbrs,  Flbktwooo  Churchill,  Matthbwi  Dcbcas.  Orailt  Hbwitt, 
Braxtoic  Hicks,  Alfred  Mbadows,  W.  Lbishvah,  Albx.  Sihpbov,  Ttlbb  Smith,  Bdwabd  J. 
Tilt,  Spbhcbr  Wblls,  Ac.  Ac.  ;  in  short,  therepresentatiTemeR  of  British  Obtietries  and  Oynn- 
eology. 

In  order  to  render  the  Obstetrical  Jodrnal  fully  adeqaate  to  the  wants  of  the  Amerietn 
profession,  each  number  contains  a  Sapplement  devoted  to  the  advances  made  in  Obsutricf  and 
Gyns^eology  on  this  side  of  the  Atlantic.  This  portion  of  the  Joarnal  is  under  the  editorial 
charge  of  Dr.  J.  V.  Inoham,  to  whom  editorial  communications,  exchanges,  books  for  re- 
view, Ac.,  may  be  addressed,  to  the  care  of  the  publisher. 

*«*  Complete  sets  from  the  beginning  can  no  longer  be  famished,  bat  tabaeiipiions  ean  com- 
mence with  January,  1876,  or  with  Vol.  IV.,  April,  1876. 


fPHOMAS  (T.OAILLARD),M.D,, 

Pro/esttor  of  ObHetricM^  Ac,  in  ike  College  of  Phygieiaif  and  BwrgmnM,  W.  T.,  Ac. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OP  WOMEN.  Fourth 

edition,  enlarged  and  thoroughly  revised.     In  one  large  and  handsome  o«iavo  volume  of 
800  pages,  with  191  illustrations.     Cloth,  $5  00;  leather,  $6  00.     {Jusi  Issued.) 

The  author  has  taken  advantage  of  the  opportunity  afforded  by  the  call  for  another  edition  of 
this  work  to  render  it  worthy  a  continuance  of  the  very  remarkable  favor  with  which  it  has  beca 
received.  Every  portion  has  been  subjected  to  a  conscientious  revision,  and  no  labor  has  beea 
spared  to  make  it  a  complete  treatise  on  the  most  advanced  condition  of  its  important  subject. 

A  work  which  ha8  reaoho*.!  a  fourth  e<lition.  and         This  Tolnme  of  Prof.  Thnma*  So  it*  rerl^^d  fora 

that.  too.  in  the  fhort  np^ace  of  five  years,  ha.*J  achieved  is  cliuwlcal, without  h^ing  pedaotic.  full  in  ib*d*taiU 

a  reputation  whlr*li  pla<M?f  it  almort  Iwyond  the  reach  of  anatomy  and  pathoiogy,  witbunt  pond*rva» 
of  criticism,  and  the  favorable  opinionf*' which  wc  have  >  tranHlation  of  pages  of  German  literAtnre.  d'^'^ht-n 
already  e.xpreMj«e<l  of  the  f«»rm«r  wlitionw  «it!in  to  ro-  ,  distinctly  the  detail*  and  difficaltie^of  each  ••p^ra- 

quire   thut  we  should  do  little   more  than   announ«»e  tioa,  vithont  wearying  and  nHeleva  minati*.  and  i« 

thid  new  i.-<sue.     We  cannot  rofrain  ft-om  Mvinir  that,  la  all  reopAct^  a  w.irk  w.  rthy  of  eoafldenee.  jn«tifT. 

a8  a  practical  work,  this  is  Fcoond  to  none  iii  the  Kng-  ing  the  high  regard  in  which  it«  dtatingai-hed  aa- 

li>«h.  or.  indee*.!.  in  any  other  lant?ua{:e.    The  arrnnse-  thor  is  held  by  rhe  pr>>fe»sion. — ^m.  Supplement, 

ment  of  the  content.*,  the  admirahly  clear  manner  in  Obet^.  Joum.   Oct.   1S74. 
which    the    »ul»jc«t    of   the  differential    diajtnosi"*    of  * 

several  of  the  diJea.«o««  i"  hiindh^.  leave  nothing  to  \te         Profesaor  Thomas  fairly  took  the  Profe«»lon  of  the 

desired  by  tho  practitioner  who  wants  a  thoroutfhly  United  States  by  atorm  when  hii>  book  flr»i  madei'* 

clinical  work,  on«»  to  which  he  can  refer  in  difficult  appearance  early  in  ISG8.     Its  reception  waa  sinpiy 

ca-oes  «»f  d«)uhtful  dia^rnosis  with  the  certainty  of  arnin-  enthOHiaatic,   uotwith»tauding  a  few  adrerwe   crili- 

intc  liib^ht  and  instruction.    Dr.  Thomii^i  In  a  man  with  a  cismi)  from  our  tramMitlantic  brethren,  the  firKC  large 

very  clear  hoad  and  decided  views,  and  there  seems  to  edition  was  rapidly  exhausted,  and  in  aiz  muotb>  a 

t>e  nothin-.r  whicli  he  so  much  di.«like8  as  hnzv  notions  second  one  was  isHued,  and  in  two  yeara  a  third  oae 

of  diaunofiis  nnd  Mind  routine  and  unreasonable  thera-  was  ann-mnced  and  publii^hed,  and  we  are  now  pro- 

peuticfl.    The  student  who  will  thon»uj?hly  study  this  mised  the  fonrth.    The  popularity  of  this  work  wa* 

book  and  test  its  priii'^iples  by  clinical  ob.»ervation.  will  not  ephemeral,  and  its  succecis  waa  unprecedented  in 

certainly  not  he  Kui'^y  of  these  faults.— Z//n'/o»i  Lancet,  the  annals  of  .\merican  medical  lit^^raiare.    Six  years 

i'eb.  13,  I  ST.).  is  a  long  period  In  medical  scientiflc  research,  but 

-,,,..     j,^,         ,  ^,.  ,,  ,  *      .  w     1  Thomas's  work  on  "  Diseases  of  Womeo"  Is  still  the 

,  J;\\*r'^  ***♦'?  **K  ^^';  "'^^  m^k'^''  I^'^'a'II^  »«^«^<»»°«  "ii^«  production  of  the  United  State..    Tns 

reta  ns  the  eHHentia!  characters  which  rendered  the  .,rder,  the  matter,  the  absence  of  theoretical  dispuia- 

earlie^t  ho  deservedly  popular      It  I.  sUll  pre-emi-  tiveness,  the  fairness  of  statement,  and  the  elf^aee 

nently  a  practical  n.«nnal   intended  to  o^avey  to  „f  ^^^^^^;     preserved  throughout  the  eeUre  range  of 

atndentsinaclearand  forcible  manner  a  sutftcienti/  ti,^  ^ook,  indicate  that  Profesaor  Thomas  did  not 

complete  on  I'ne  of  gynaecology.     In  a  word    we  overestimate  his  powers  when  he  conceived  the  idea 

should  sa?  that  any  one  who  intended  to  mske  a  ^^^  executed  the  work  of  pr.KlueInf  a  new  treaU^e 
special  study  of  gyniecology  could  hardly  do  beiter  diseases  of  women.-PaoF.  pLvmm,  In  Lomit- 

ban  to  b^gin  with  a  minute  perusal  of  thi.  book,  and  ^u^  j^^.  Journal,  Sept.  1S74. 
that  aov  one  who  intended  to  keep  gyniecology  tiub-  ' 

ordinate  to  geaeral  practice,  should  hardly  fail  to         p        ^^^^^      j^,  ^^^^  ^  j,,,^^  we  eaa  sa- 

have  it  on  band  for  future  reference.-.V.  Y.  Med.  gi,y7ee  whv  it  should  be  popular.    It  i«  clear  aad 

.^otirn  ,  Jan.  1875.  simple  in  style,  and.  in  tHe  best  sense  of  the  wofi. 

Reluctantly  we  are  obliged  to  close  this  unsatis-  rractlcal.    The  arrangement  Is  also  natural,  aad  is 

factory  notice  of  so  excellent  a  work,  and  in  conclu-  especially  full  la  the  therapeuuealdepa*ttaan»ln«ll 

sion  would  remark  that,  as  a  teacher  of  gynajcology,  ***»''  sealing  of  such  works  as  this  we  kaovof  a«M 
both  didactic  and  clinical,  Prof.  Thomas  has  certainly  ,  o»b«rin  any  language  that  has  niade  awsis.iwig 

taken  the  lead  far  ahead  of  his  eonfrirrjt,  and  as  an  **^'«  impression  on  our  mind.— CTto<«^ /— #m,V 

■  othor  he  certainly  has  met  wUh  unn^wi^l  «tud  mer-  ^^rvoug  and  Msntal  DiS€  i«sf,  Jan   18lf 

'  SQCceK*.— wlrn.  Joum.  of  Of)«t«tTlc»,  l^o^ .  \WV.  \ 


HsiTRT  0.  Lia's  PtrBLiOATiORB — (Dt^eaBes  of  Women). 


sd 


ITODGE  {HUGH  L,),  MB., 

*-*  Rmfritujt  Prof^ji»or  ofOhMttriftn,  A(?„  in  the  Un  tvt>r)*ity  of  FenmrylxHinia. 

ON  DT8EASES  PEOTJLTAK  TO  WOMEN;  Including  Displacemente 

of  the  rt«>ras.     With  original  UlujitrftUoos.     8eoond  edition,  r«7ii»d  and  anlsf^ed.     In 
oae  beautifully  printed  ootuvo  volume  of  5S1  psget,  olotb,  |i60. 


>  W.  H   Btfoko,  of  th«  Mn9h  Mtdical 
Citflfffe^  Chicnffo, 

The  book  be»r»  the  ImpreaB  of  •  muter  h&tid»  and 
Biajsil^  ■.■  it*  pr«deeeiDior,  prove aocepUble  tri.  the  pro- 
f»vloo.  In  dUeaeee  of  women  Dr.  Badge  h»e««ttkb- 
lUhed  A  «eb(H»l  of  treatment  ihfti  ha*  become  world- 
wide in  fame. 

ProresBor  Hodge**  work  1e  truly  aa  arlftoal  one 
from  b^nglDDlDg  to  end,  coneeqnontl'*  -  -  ■  '-'O  pe- 
rtiAe  lupafea  with^mt  tearoingvOTi  Th" 

bniok,  wMcb  Id  hj  DO  meaofl  Rlert;<»  >  1  into 

|w»  gfMiUd  eectiODK,  eo  CO  epeek  :  ftrnt.  t  juit  ir«?«iing  of 
llie  nerYoatt  sympathiee  of  the  uterue,  ead,  eecondlj. 


tbftt  whtcb  »peukH  of  tbe  mechftDlcal  tr>«iitni<Mit  of  dl*' 
placemeatB  of  that  orgen.  Ho  l«  disputed,  ne  a  000- 
SelSever  In  t>ie  ffeqiieocy  of  Itifttttiinir-.ti  iti"  of  the 
ol^Tii*^  \y>  take  Jiiroog  rroornl  f  Ibe 

blfhast  aathoritiefi  in  tble  tr  .  nud 

tb©  ArfnioeatA  wbtcb  he  v>ffpr  ;iof»). 

tlon  are,  to  fray  the  leaf^r 
euta  ndt*f ti  ihtii  porUon 
tubty  to  the  prop'^r    *: 

«»hftp<!'d  itt'ttrurnrri!  Ah  a 

coniribttiloi)  to  t:  1  l«of 

greet  Tiil tie ^  utid  1  ti  tti 

own  mertte.— JV.  r.  Mtdical  Etcr^rd,  t^pt.  M>,  IStW. 


W! 


EST  [CHARLES],  M.D. 

LECTURES  ON  THE  DISEASES  OP  WOMEN,    Third  American, 

from  the  Third  London  edition.     In  one  neat  ootaTO  rolnme  of  about  fibOpagee,  olotb, 

%l  n  ;  leather,  $4  75, 

ae«ik1ag  truth,  And  ooe  that  vrill  euaTiacf^  the  ittiideDl 
th«t  be  bee  committed  LiroAfir  to  »  cMutiid,  M^fe^  aad 
▼elnablefQlde,— /^.  A.  Mr4  -Ghirurg  Revino, 


An  a  vrrlter,  V>r,  Weel  et*iid«,  la  oar  oplalofi,  «e- 
cuDd  only  to  Watioo,  the  "MaeattUy  of  M(>d![cln6;' 
be  poeveaeea  thM  hnppy  faeaUy  of  clothing  U«trac^ 
lion  In  eeey  fermcate;  couibialaf  plea«ttre  witb 
prodt,  he  Jeadf  ble  papiln^lii  »ptte  of  the  auelecil  pro- 
verb, eloa^  &  royel  roAd  to  l«iirnliif .  HI*  work  In  one 
wbteh  will  tiot  iaiUfy  th*  extreme  on  either  »tdo,  bnl 
It  is  one  that  will  pleaee  the  grekt  majorilj  who  are 


We  bare  to  lay  of  U,  brleSy  and  decider) ly«  thai  It 
ti  the  beM  work  oa  the  nobject  Id  *oy  leugtjng^,  nnd 
tbet  It  stamp*  Dr.  W«et  ai  the  fncitr  prin^?*p4  of 
Brltiih  obeletrte  autbore,— JM^k^ttrj^^  lf<^  yovma/. 


B 


ARaVES  (ROBERT),  M.  />,,  F,  R.  0,  P\, 

Offfttdrie  PhysiiTian  to  St.  ThfunffJt'tt  Hntpttat,  *e. 

A  CLINICAL   EXPOSITION  OF  THE  MEDICAL  AND  SURGI- 

CAL  BISKASKS  OF  WOMEN.     In  cine  hnoditome  ootavo  vnlamaufaboittSOOpAget,  with 
ISOUloatratioDii.     Cloth,  $&  OD ,  teAther.  t*^  00.     iJutt  Ismsd.) 


Dr-  B»ro«*  !«  not  only  a  pnttrtUi  in.r  .^r 
Ully  Iei»-||;<^  opportunittflx^  which  h"  ' 
lie  hnk*  kept  hirn*elf  tiifornj^J  of  w- 
and  doti«  Uy  tUherH;  uud  hfi  h»«  Iv 
ttme  Juilloiou«^1y   uied    thl«   kuowli«'Jg«. 


li.but 
II  iililli 

(Hmn^ly  rHeomiu^nd  I>r.  B n rn *•-■."•  wurk  to  lh'*fyiitt>*  |  „(,>n*wtthv 
eolofieiii  ttudent  aad  praclitlonur^^.  T.  Jfedi  iTucs  i 
erd,  Juae  15,  1S74. 
There  has  tetdom  eppetred  la  the  Ceftt«1h  Innj^nafe 


a  mc»fB  complete,  tborougli,  hu*i  «'^' 
oe  euy  medical  xubject  ttiitu  ih^  >" 
lice.  Ot,[iiATit**tt  hnd  «lrei*dy  enteii 
bjf  h\*  wrniugttAud*hU  prtucticB,  h  ; 
iti>i:te  Ae  iiii  obiitetrio&otbioritr.  U«' 
the  lAtf*'-^!  "^pprsttve  midwlftry - 


Uvlii 


and  hifl 
a  pi. 


■r  aa- 

alt.i 

Ably 

M'lth 
i4t)d 
fi<im 


oiii  n  ure  avw  to  gyoieoologtoal  Htermlnre^  »tul  moetof 
them   iir«  e4J*eutUl  adjauctB  to  the  text.^^ifafCon 
Mi'd.  and  Snrg,  Jo  urn  ,  April  17,  IS74. 
Pr.  Bern  *  .^   ,>.  ^    -_.-...-..  -  ^-i^tri- 

r.if,.*. 

rMy 
V.  i>nld  ceri  y  un  far 


-Ill  Jil.n    -t-  Mn  •' ^jiikI    *1I' 

'•at  of  priicric^i^of  which 

Lf  thfttf  iL!<B  thoroaghly 

,  we  know  of  no 

<'   to  tbifl  of  Dr. 

\  &•«  well  a«  (o  Ibe 

{•TOTtt   K  mcmt   ii»efal 


Wil-'  ri:^  wfirk  «r 

hit  p*>u  W1..1,  -;'i  ;■  I ,    ' 

tbotity  tn  thi'^^^M 

be  trt'rtl"*.     W«i  . 

Honttd,  practtcit; 

l£Qg]inb    w«irle 

Burner,     To  tin 

geoerat  pructlu.ni.T,    :(  w 

guide. — Londtm  LantH^  J»b.  10,  l>7-l. 

IneoocliiMioD,  we  uiu«t  expretNourc^iDrfetlon  that, 
In  Tiew  of  I'he  wlJe  r«ogf*  of  «ubject«  eoropre«r>>d 
Into  tk  nlogle  votttwe,  thli^  book  ie  edmtrebte  for  tbe 
«OH'*u><"><"-  Ml.)  .-i.^ir.ir'*.,  u'lfh  which  practiojili 
poh.  r.tui  »  large  expt- 

rlet:  for  &  gr^td  mnoy 

of  tU u„._.... ,.    ,:,...     ._.,uuot,  or  ft>r  »r»tit  of 

l&elltiatloii  will  noi.be  *tudeatii,  U  is  a  Mifeund  ftei- 
Infeetory  gutdflr  aad  qo  one  who  attempu  tu  tre«t  tbe 
dUeaitriA  pconll&r  to  wamen  cau  lifFurd  to  be  without 
It.  The  rolume  ie  profaealy  Ulaetrated ;  nan  j  of  tbe 


£nibt>dyiag  the  long  oxperlenco  i^nd  per*ODal  obser- 


Hb^tst  ofTirlrJK  IfMcTM 


entloh  of  uDi^  'if  til. 

«A^eii  of  VT' 

v»f  the  ADtiii  '    end 

iipouk^    In  -  ont- 

w|t>.-  M'>lh- 

Itig  t  n  the 

Beroott  liA«  b<B«n  i4u  At' 
ropeii»ibut  »lao  of  Am. 
Jieeeeee  of  femeke«.  iiM 

by  tre>a«iire»  tbi^ri  Lmf, 

for  exampte,  WM  Thi- 

]uji,iii,  i^nd  Pt*s\<r'  •  ^  bit 

cauutrym«a  anU  tu  n  credit 

frhicti  matit.be  ^  iCii^a  pby«l< 

ci»n. — Am   Jour  :   ,  ,  ,  ,  .  i 

TbrouKboot  tbe  whole  book  It  ia  liapoiieibl4  aot  to 


wilS  Lm.'  **ajjr«rl.y  te.id  ali  uvcr  th- 
ei^erywhoro  be  admired  for  Itif  C" 
h'jQnxty  of  pQrpo««^  and  nbUity  — 7 
1^  Grtai  BritMn  an4  Ireland,  Marcli^  l^, 


I>SWEBB'»  TKEilTTSE  ON  THI  DtSlASES  OT  FB 
If  ALSB.  With  lUn^irk.tioaii.  Eleventh  Edition 
wltb  the  Author'*  le.«t  Improvementitnad  eorrea 
Bloaa.  Is  one  octavo  volnme  of  S3^  pagee»  wlt> 
pl&te»,  elotb.    U  (U> 

CHtfHCHlLL  ON  THE  P0ERP8RAL  FEVER  AN» 
OTHER  IKBBA3KSPBCULJAH  TO  WOMEN  ffol. 
Brof  pp.  4S0,  c/t^th.    i«  «>0. 


A8H" 

f!-^  --        ^ 

lIBi  .  i^tONS,   AND  TBBAT' 


Ee!cry  C.  Lxa*s  Publications — (Midwiferyy 


TTODGE  (HUGH  L,).  M,D., 
THE   PllIXCIPLES  AND    PRACTICE   OF   < 

trated  with  l»rg«  Uth^        '         *   -  -■    ^ 

origin  111  photogmpbi, 

qnjirtii  volusne  of  560  d  .     ^. 

ttini'lt'  1  parlicotftf  viowt  Id  tlm  de-  tt 

--•f  ■  ■  r*fy  ;  U  Jis,  ^  ■     ■ 

H  '-ri'-'T  und  HE :  .-. 

A  I  vith  mcenrun 

f  1  tf  DO  fmtft  or  ; 

|»  ,-.,,  .■.„-.;„,...  ..*   ..^,T„«^-.^^-vJ,.— jim.  Jfc*/    :.■..,-...,,. 

|«pt.  H,  )MH 

Alid  is  fltl<*d  to  t»k«  U»  pliite*  ft«j»r  Ibe  work*  t*f  (?Ti'»^ 

41*4^  Specimens  of  the  pfiitei*  and  ]«Uer*pre«i  will  be  forwurded  to  imy  ftddrMV,  frM  bj  sail. 
on  rec«ipt  of  six  cuiiU  in  po«tage  itaEnpA. 


in! 


_      ,  Pru/*i»nr  i/  ttUattiri**  Mr*iUin«  in  King*9  OoH*%r.,  *tc,  tie. 

A  TRKATISK  ON  THE  SCIKXOK  AND  irRAOTlOE  OF  MIDWIFEK 

In  on*^  hiind§o[iie  octavo  voiame,  vriiVi  166  lllus^initions.     (Jntt  Reutiy  ) 
Tbfi  dii>tin{*ui§hed  rcpuiiitioQ  nf  tbe  nullior  i«  isutBcient  n^t«uriinee  ibiti  tliU  vwliime  will  UWj 
♦ffecr  Us  object  of  presenting  to  the  prJictilion«r  and  stu<lent,  within  a  ino»irral*  eo«piiM.  »triil- 
wotthy  Work  «f  reference  and  text-book  on  nbi*lelrics  in  its  niofrt  uiudero  ftft|>»cl« 


T 


fAXNER  {THOMAS  H.),  M,  D. 

ON  THE  SKJNS  AND  DIShlAJ^ES  OF  PREONANCY 

frum  the  Second  iind  Enlarged  English  EditLA.     With  foar  colored  pl»lM  ftXtdillu 
on  wood.     Id  one  band«ume  octavo  volume  of  abo^t  mmi  ....^^   ^i 


t^Tfst    AnMjnq 


V, 


With  ihv  kinm»ut>o  ninety  af  »iiliji«cu  treated  «>f       We   r- 

aod  the  ffonjid  which  they  »r»»  made  to  c^yer,  th«  im-  otd,  to  v 

poMlHiafy  of  gVrliij;  tin  iixtMad«iJ  rerivw  erihi" truly  tatr    - 

reai<ir)c>bl«  wurk  wu«t  b*  iippArent.     We  bate  oot  w^  mi 

alo^la  fmilt  kr  llol  with  It.  liiJd  ioo«l  beartHy  c»?m  m 

to^nd  It  In  th^r^tr^ful  «tudy  of  every  pbytlclau  who  fuuQ'i   m  .la?  innvr  w  Tit  <t  :ii  w<s  f*a  hiilli,*  - 

woaid  not  iialjr  ftlw«7«  be  »ure  of  hit,  dlAgnOHtM  »f  liEtur^Jb  M^H.Jaurnal^  Jka.  1I»6S. 

Cfir^FiV/i?  (JOSEPH  GRIFFITHS).  31, 1)~ 

'^  Fhyiricfnn-Atieouchf;ttrtft  the  British  (r^mtrnl  Hit^tUal,  d^, 

OBSTETRIC  APHOPvISMS  FOR  THE  Ut^E  OF  STUDENTS  COl 

MEKCINQ  MIDWIFERY  PRACTICE,     See<.tid  AmericiLa,  from  the  Fifth  and  Rer 
London  EdUion,  with  Additionn  by  E.  R.  Hiitcmi!*»,  M.  0.     With  IlliutTfttloiu.     Im 
Dent  12ioo.  volume.     Cloth,  $1  25.     {Lattty  haunLX 
^.*  8ee  p.  3  of  this  Catalogue  for  the  termi!  on  which  bhii  wnrk  U  offered  ••  a  premiam  j 


■ubBenbers  to  the '*  Aui^HiLAK  Jouunal  or  thk  Mbpi 

It  !■  r»ttl]y  M  cttpliAL  lliti«»  ci)iup«*ndluui  of  tbt?  enb-     rtev  th*e 
Jeat,  end  wo  rt^coiutnend  yonuiCprKctUiouerH  tobtty  it    tuitin,      i 
end  c»rry  it  with  thwm  wheu  called  t'jHtf»nd  c««e»  of  j  hi-  u    r, 
Ubor.     They  CAD  while  «way  I  ha  otbeiwite  t«dioa«  ,  plri    .  ■ 
hours  of  wnkiitig,  And  tboroufhly  Sk  ia  their  niewtiK     If^^^    /<w 


r/i,//,  t'vb    IS7'J 


at  practical  cngc^fttiuttt  tl  < 

i  fdltor  hiMi  t&at«rt»ily  «4d*4l 
Mur^nniig  rtkiipter*  to  «h*  c<»a* 
Uae  of  the  book. — Chitay*^ 


^yiNCKEL  (F.l 

^  '  Prt\fefitor  and  IHrKctar  qfthe  Gv^aeolfgiail  CHnie  in  Ihe  Uni^^ersify  t\f  Jtos^otk. 

A  COMPLETE  TREATISE  ON  THE  PATHOLOGY  ANDTREAT^ 

M£NT  OF  CniLBBED,  for  Students  and  Pritotitioners.     TriinsUted,  with  the  eoQftnt 
the  author,  from  the  Seeond  3ermfin  Rdition,  by  Jamss  Eb4D  CaADWiCC,  MD.    Ift i 
'^ntnvo  volume.     Cloth,  $4  OU.     ( Noit*  RHtt/y  \ 
Thesuhjeals  treated  of  in  this  volume,  while  of  primwry  importance  to  the   : 
such  us  have  heretofore  not  receiveii,  in  sjsteinatio  treatises,  the  detitiled   nttor 
deserve.     Oceupyinj^.  o«  the  work  doe?»,  a  middle  ground  belween  nbj^tefr^  -  - 
is  believed  that  it  will  gll  an  Jickuowled^e*!  w:int  in  tuedicnl  literature,  wb 
whit^b  it  hag  »i4.»(iuired  abroad  and  the  minttte  detail*  of  treatment  whioh  is 
aoco  that  it  will  bo  considered  here,  a9  in  fJertuany,  a  book  of  the  highe.^L  uuUiority  lor' 
referenoe.     The  addUion§  furtiij>hed  by  the  Auihtrr  to  the  Translator  render  it  fully  on  a  I« 
with  the  exi-'flTi-  ^itf.*  of  soienoe. 

We  fv«l  i^iiir.  |jr(^rt>^»inn  of  tbld  wtontrv  i  pPffure,  to  »upf»h'  a  -., 

will  pive  thfi'  ,  nl  l4?[krncil  work  a  coniiHl  I  ctiiii*<<l«TiUlon  trkwn  »■< 

wek'*"inL'.— Cr/..  A<?tcj,  Jutio.  iSTd.  '    *'    •   '^       •     .. »  ;  . 

In  Oerinnny  IhfM  troatlte  in  reimnjnl  ki>  a  Atambtr 
authority  tn  t\U  ^nnth  nf  niiHllrlr.^  ,  nnd  r*.*  U  o 
taiua  111! 

will  be*  ^ 

tSon  iu  lln-t  ruiititrv.— firv.Snr.riti  Latu:*t  mid  0'.*rrvrr ,1  '^"  '^"^  ^"'"  "**i'^"--  >'  "■  *  n»  •  • 

June,  l>i7r*.  '  \  ^Aw^r«:.Wfca*iXkniikaoJ  3*<»t 

Thid  Work  vru^  wrlUiiO,  tu  tliu  iLUtlLOt  UUi  ^&a  Vu  \k\»\ 


TEJSHMAN  (WILLIAM),  M.D., 


w 


1.1'iL.    1,1. 

In  Ml 


'  tllr  4linvnt 


iror, 


A  SY8TKM  OF  MlDWIFER\MNCLUDIXa  THE  DISEASES  OP 

PREONANCY  AND  THE  P^ERPEKAL  STATK,  S^cotu!  Awf-rtcan,  frrtm  th^  S^ronci 
nnfi  Reviffd  EngltNb  E^iiinn,  with  s'lditiou*  by  John  S.  pAnnr,  M.t>.,  Obsletrk-iiin  lo  the 
FLnudelpbia  IltiKftithI,  Jtc.  In  one  large  and  very  hand»t»tce  oftiivn  roluiu^  of  over  700 
p«^e«,  wiUi  abuuc  two  hundred  iUuEttralloof  :  clotb,  $5  ;  Uatbor,  |0.     {?iow  Rwdy  ) 

ntit    '^ .-*   .,-.!., .4.1..    ^  I  «W^, .,..,... I I » ;....„....: .,      .,,^j^^ 

lbo*i?  I  j,'nl 

Itnprt'Tc  \U     Mall)'  11  unf.wriili 
dooit  hii«  fttU'inpt^  ii  with  otii 

Dr.  I*»rr5  LnuiBOirr,--'    i  \ • 

obftetHeal  work  \h 
Iho  forec^ui  Lbnu  ih 

ftind  no  "    ••'■  ">■    ►  ' 
upcm  I 

dentil,  Viv  1   tin   ,  .!i.ij(:iiJi   f  wmin-.   i.. 

to  cODtlDue  mcti  u>»e  irnir, — jlm.  ProcftiioniT,  Mar,  lUTtl, 

Th!«  ni'w  •niiLiorideryt.'dly  confirm*  tlie  fjjiininn  which 

\  ,  1  ■!  f  th«  IJn»t  edit  Lou  of  the  work,  in  ihu  W»)  ^i 

;   of  tlkiit  JuiiruHl,  Uiut  tliU  ij«  **  lbs  btmt     ^ ^^ 

!  .m  \X\tf  *\xhi¥c\  in  lb*  Engllpb  liknt^tiik^e."  j  «Jnt,y._l/A 

1  In  jMi,  ein  lit  prmtlicHl  note#  i:>onlr&butcd  bjf  I>r,  I'arry  | 

n-twr  priiKJi^nliv  m  ibo  u*e  of  the  furrei*^  liu-intiun,  nod 

Lhi?  piitfr[HM  lU  iiiifrai>«'>'^  aiul  are  inttuDded  to  iiucrfa>«^  tbo 

liMvrulnc^t  of  the  ttork  in  tbl<*i-ou«try.   An  eittinoly  ufvt 

"  hfi[i(er  oo  ditjbiboria  nf  jiiucrptral  woun-i^^  ba*  bt'en 

Hilded  (Dr-  «*.  ba*  bml  iinu^iiftl  vxiM-Htfnfi*  in  ti»i*  foroi 

of  puerperal  fk'tii'r),  And  ftl«o  a  nuinl»r  of  11Ui*lrii(ttkii8 

of  tbe  priiu-ipul  t.>i-lflrfe»il  {notruiiki'itt^  In  *im^  \\\  Anu"- 

rit^flL    Wo  hBkSv  no  bi'jiiUitiun  in  saying  tliai  ibf  wv/rk-  in 


M  ihnti  ^Ifr 

ittHL    Hut 

v> ..  kntfw  no 

or  on  ibe  u»e  «f 

nH  iritrti  in  tbi#, 

■  '   'li'^jiut  viows 

1-.    JlAVlli^ 

k  for  jitu- 
».U'*uti*ned 


I  tl>L»  i^xrelUtit 
i' r     XVerct*Ard 

ny  eei«r> 


Thw  ftpp€*riinct  of  a  i«cond  vdiUon  of  Lbl«  Sjrftem  \% 

Hne  luiilltiufinf  nf  tbr  firt,f^,hpry  wtitrTs   nn-  mm\i'  In  « 

Titrwi-r  rnvK'"  iii*<  » 

rnvoriw "     1 1  tjot 

itbundmnU  k'<  n  a* 

tbe  ire»k  p»r'  'Vi-  U»mn 

fTfwitly -m  h-  judlt*iou« 
lulilendft. — i'l 


J>AMSBOTHAM  [FnANCIS  K),  M.D. 

THE   PRINCIPLES   AND    PRACTICE   OF   OBSTETRIC  MEDI- 

CINE  AND  SURGERY,  In  refer* noc  to  the  Proceai  of  PftrturitioQ.  A  oow  ftnd  enlAr^ed 
edition,  thoroughly  reviied  by  the  author.  With  additiont  by  W,  V,  KieATi»«,  M.  D.. 
Professor  of  ObsUtrice,  Ac.,  in  tbe  JefTerann  Mc>dicnl  Co  (lege,  PhilAdelphtA.  In  one  large 
snd  bandpome  imperlftl  octavo  volume  of  6M)  pugee,  ilron^ly  bound  in  Iruther,  with  raided 
bandu  j  with  yixty-four  beftntlful  platde,  and  tiumeroait  wood  cata  in  the  text^  containing  iu 
All  o»arlj  200  large  and  btantiful  figures.     |7  00. 


ffHURCHILL  {FLEETWOOD),  M.D.,  M,R,LA. 

ON  THE  TOEORY  AND  PRACTICE  OF  MIDWIFKRT.     A  new 

American  froni  the  fourth  revined  and  enlarged  London  edition.  Wilh  notes  and  additiont 
by  L»-  FitAKciB  Cof<ni*t  M.  D.,  author  of  a  "Prar^tkal  Treatifse  on  the  Djfl«aw8  of  OhiU 
dren, ' '  A<!.  With  cine  hondred  and  ninety-foor  11  lust  rations.  In  one  very  handsome  octar^r 
Toluma  of  nearly  700  large  pagei.     Cloth,  $4  00  ;  leather^  $b  00. 


pARRV  (JOHiV  S,),  M.D,, 
EXTRA-UTEKINE    PHEGNANCV:    ITS    CLINICAL    HISTORY, 

DIAaKOSlS,    PROONOSIS,  ANI»   TREATMENT,     In   one   hondfome  octnro  volume. 
Cloth.  |l  60.     {N<m  lUady.) 
It  Is  with  LM'iiinni' -HtHft-Minii,  tb*'riT.fn\  tlifi.f  ^^^^  n-'ud  i  om  of  •OfAftlbtn?  Terf  f Ike  ehaon. — fh^UvMphit\  Mf*t. 

''  [      In   thi^  work  Dr.  r*rry  ha«  adilml   a  mtwt  Tah)nbl# 


publtfibmt.     Tbf  Htttljor  hu 

1o  Ibf  wiirV.  nnil  bn^  bnmJ^ 

iwtit:  «rMbnL  whuU'vur  wn>  V>  '  n   iLs-m. 

be  ha*  ftnliitNt  iittd  iuJd*»d  l*>  our  k  be  nih- 

ji^rt      Wi^itHi'  ih«  nutbor  niuob  f  ft  'lejir, 

>,.,  riitriQ  ibl»  U>pic.     IU«  L4^,  ^1  iAV  H*  i' 

Rl  tbK  rva»o'*i?d  tin?  uhnearlty  fttt»*n'lM 

eciLi-u   ^  ...  of  tbe  liubjpot.     lU  b*«  broujjbt  ori' 


In   thii*  work  Dr. 

on  wbirU  m4!>«t« 
i  in  »bo  hM* 

....,,  .„  ..■:...   ..._.  ..  ..,,. .,  .:...,    :.    ,  isT^u 

Ttdd  work,  being  n*  near  (W  podMble  *  c^iUwrtJon  of  Ibe 
rts-^f^ri^^tsf^p*  nf  umtty  fn+r^i'fi*  wHf  i»lT»*ril  n  0»o«t  USi'ftd 

■    A»r  th'f  nif«*t 

It  :>honld  bh  111 
;*ik*ry. —  Vtn* 


MOMTGOMERr'S  EXPOSITION  OF  THE  SI0N8 
Alfl»  ftYMrruMS  UF  PKKGNANCV.  WUb  twti 
•xqnUitti  cut  tired  plaien,  aud  auuitfrija*  wu^d  <aU. 
tu  I  vol.  Bv«.,  of  nearly  oon  pp.»  eieth.  f»  73. 


RiOBT'6  STBTSM  OP  HIDWIFSRT.  With  Hotea 
Aad  Addltioaai  UiaKtriktloa*.  Secuad  Ainerieaa 
<>dUlon.  One  ToUniu*  o«uto,  ci>*'li,  i'H  page** 
01  M) 


k. 


26 


HifiioiY  0.  Lka's  Fubmoatiohs — (Burgtfy). 


flHOSS  (.SAMUEL  />.).  M,D„ 
A  SYSTEM  OF  SURGERY:  Pathological,  Diagoaslic,  TlierapeuUc,! 

and  OperHtWe.     lit uitt rated  bj  apw&rdir  of  Foure««Ti   ""■.^*--i  r.  T,.PT.^v»n*T.       FnV,.  ..^Utic^i,! 
earcfallj  revited,  &iid  icopfOTed.    In  two  Urge  und  >  ^  ^^^1 

ume«  ufabuut  2300  pugM.tftronglj  bound  ic  lejktber,  -i^.lj 

T1l«  oontlnDed  favor,  ihnwn  by  Ibe  «x1iatiiition  of  «»tjreft«?iTe  l»rg«  «dUlon«^  of  thli  fT««t»i3nrls 
pf  OTef)  that  it  bais  fiueoe«afully  soppUed  a  want  fell  by  AmericHn  prat'iitionert  and  atudenU  la  tki 
preheat  revision  no  pains  have  b«en  spared  by  the  author  to  briog  il  in  «v«ry  r««peel  folly  apt 
lh«  day.  To  effect  this  a  large  part  of  the  work  hfus  b«(<n  rvwritten,  »Qd  tb«  whole  tnlwiM  ^ 
nearly  one-founh»  notwith$ittinding  which  the  price  hus  been  kept  at  \U  fonnej  verj  moMiei 
rate.  By  the  use  of  a  olope,  though  very  legible  type^  an  uiiunoHlly  JArpe  ».iiiouot  ul  a 
oondeneed  in  its  pag*s,  the  two  volumes  contaiDinfc  m  much  ae  four  or  five  onTlinrj  ot%mw\ 
TbU,  combined  with  the  moft  rareful  mechanical  execution^  and  its  very  dumb  I' 
it  one  t>f  the  uheapeU  workf  acee^ible  to  the  profeedon.    Every  Buhject  properly  .  to  I 

domain  of  surgery  ii  treated  in  detail,  so  that  the  ftudeat  who  posBessep  ihis  wo;il  uiaj  uc  a»id  I 
bATO  in  it  a  s argieal  librarj. 


n, and  i 
lue  of  ' 


"  Frimui  < 
tht«Jic»l 

iiiriv  l!!vlh 


Mrr/  ./.. 


i^:a 


An  a  whole,  w«  regard  the  work  mi  the  n 
"i^yftU'm  of  .SuTift'ry*'  in   thw   r.njiiii    Uuj^h 
Loua  MetfiCal  u.ud  Surif,  Jon: 


Thv  r«n 


lie.  t'lit  t-., 


i^fTfrl  i  If 


r 


U-l^ilJit:    Mill 

t  recent  Nirm, 


pi , 

lao^Uui  hmh  ^i 

wh»t  vtv  l»c)lt' 

has  b«*jn  rm^ui  :  ,  .-;-     -^       ...i  .    ,  .,,  ,.^i 

thiT  with   the   i»il«mLiu{iv,  iat»  jjufjruveioejilii. — JAmti, 
Jjincft,  Not.  IC,  1872. 

It  comtluen,  a«  perfectly  m  pof^Pible,  Ibe  gui»)1il«t  of 
a  lext-tHKik  and  work  of  r^'fortrico.  Wm  think  llii«  Iiut 
ciiiLion  of  tirofts**  *•  Surgery,"  will  coutirm  hlA  liilu  of 


A  cnmrl^'te'  tt**"!!!  of  fnri^*r7 — not  a  ma 
tti  I 'P«rtmetiU.— ilira,«iM  ikir. , 


^r  TffB  SAMS  AUTHOR. 

A    PRACTICAL    TREATISE    ON  THE    DISEASES,    INJURT! 

BTid  Mairormations  of  the  Urinary  B)adder«  the  Profftaie  Gland »  and  the  Urethra.     Th 
Edition,  thoroughly  Hevtjied  and   Cundtii«ed»  by  Baulxl  W.  Grumk,  M.D.,  AtUtid 
Physician  to  the  Philadelphia  IJoephal.     In  one  handsotne  ootavo  volume,  with  i 
tUtiatrations.     {Jn  Fre§$.) 


ur  TUB  SAMB  AUTHOR. 

A   PRACTICAL    TREATISE    ON    FOREIGN    BODIES   IN  Ti 
AIIUPA86AG£6.    In  1  vol.  Sto.,  with  iU^nratJont,  [^p.  4«8,  olotk,  $3  lb. 


G 


Fn>/e»«or  of  Surffety  intke  IhcnUy  ^f  Mt4iHn€^  PnHa,  de. 

CLINICAL  LECTURES  ON   SUKOERY.     DdiTered  at  the 

of  La  CbftHt^i.     Trai]£liited  from  the  French  hy  Lewis  A,  Sriiisuff,  M,D.,  tiurga 
Presbyterian  Iloi^pitat,  New  York.     With  illiifrtrations. 


Fast  I.  BiaoiCAL  Dissasu  op  YuirrH^^  Lv«'tur«M. 
II.  FiiACTdue  or  tui^  LmM^lHi  Let!!tun!». 
111.  Tiui'MATiQ Oemviii  A3«i»Nitciw«i5— :»  Leelurei 


OOISX  TENTS. 


I'iJit  IV.  TfcAuiiATw  rfvia,8aiTiis«Ku,AJial 
4  LurtontA. 

T.   DlrlAAJSEa  Of  Tllk    \ 

\l.  l'lll.»U«0»«  AJMi:  . 


It  win  be  seen  from  this  brief  nbstract  of  the  contents  that  these  T>ectur 
are  of  dnijy  interei^t  to  the  practitioner,  while  some  of  them  hardly  rec* 
attention  which  their  importance  deserves.  The  very  dialing uiii< bed  re^n. 
the  praeticni  manner  in  which  he  has  handled  the  topics  before  him  m* 
Ihis  work  will  be  in  every  way  sattAfaotory  to  the  snbscriberB  of  the  '" 
BKABT."  and  thai  it  wit]  in  no  sense  detract  from  the  characief  of  the  verjr  s  u.k 
which  have  occapVed  iW  Vvbiat^  \HvM\m*iiVt»l  W%**'^Tfc'«^''  d.xuvt&^tJhe  l«*t 


HiKRT  C.  Lia'b  Pcbuoatioks — (Surgery). 


ASHHVRST  (JOHN,  Jr.],  M,D,, 

THE  PRINCIPLES   AND    PRACTICE  OF  SURGERY.    In  one 

rery  Urg*  and  hftiicUom*  oeUro  rolom*  ofahoni  100(^  pikgM»  wilh  ne»rly  bh^  ilIa»trftlioiii| 

cloik,  $6  50;  l«Atli*r,  rftiaed  banda,  $7  50.  i!^t*h  PnA/t^h^  ) 
fti  ftQlhor  hMi  •rid«nllf  t««t»d  the  writlni;-  and 
•xp«r1«iiOM  of  tb«  piMt  ku4  pnwmt  la  th«  «rorib)< 
«f  »  ear»f«Kaaa1ytfe,ikad  b«DoraM«iii1nil,Hndf»Ub' 
fall 7  #B*!^v9r^  to  brtnf  hi*  wirtrtt  ttp  tir  th«  l«f«l  of 
lb«  hlg&«Bt  »t»adftrd  of  praetieal  itargary,  R«f  U 
Araak  itod  di«fl&it«,  and  kI'^'^*  uh  .iplaloBikt  aad  ffoe* 
raMf  koQod  <»a««,  iB»t»^  -=■  rtfumit  of  iha 

l»or,a.f  t.T  authority      H         :  j^^y. »»  Y*l*"^  N^**'^?  ^l'^^^*^ ''^^'^^  ^i^**  •a^  ^- 

aofiafutliookQf  r0f«r«oe«     ItU  a««dU  Co  Amefleaii  i       '         •'«'  <         »■        >«•?>*. 


ilglvwuu*  rnioeiit)  ltli*AttiQTloil  iif  tha 

prt)ft«*ioB  t  Mtwikrk      Oar  Ir(ii>ivl»t1v»«f 

ItAtllleDled  »*JM  ,1V*  ■'m  ^nil«b«d  tr-  '  ' -  '   --   ■   -       -'7#Dt 

I  from  him  a  t^rf  r»lnftbl«  irt*  ■   to 


^ 


OLMES  (TIMOTRF),  M.D., 

Snrgeon  to  St,  Gettrg^'x  H**Jifpifal.  Lon<lon, 

SURGERY,  ITS    PRINCIPLES   AND   PRACTICE.     In  one  hand* 

»ome  oetmro  Tolutoe  ofiieKrlj  1000  pagei.  with  ill  illuatrfttioos.     Clolb,  fG;  la*lbar*  $7. 
(iV<N<»  Maady.) 

Web«l|iaT«Utot»»bj  (artbcbcql^-!  >x»k  i  th«  bqtf  ^{vueral  prft«ttlh>o«r.    It  will  fiT«a  tttiidnn^ 

Ihal  w«  hat*,  lu»ut<»flcb  m*>  H  t«  tbr  imd  i  mU  the  kamrlcdtn  nwedfsd   Co  p»j«*  a  Held  oxamMit' 

(Ji-  ..rL«  mr.^t   lli,ir..HUrltl  V   f  ■  r ,  (Us.'}*  t  Uy  !  .    ...      :.  _  :    ,.!rdg*    I  lion        T>'"    ► V-   f.^rlT   lu.iin«*tK.«   I,  l^  ^  .,»„,.....*  u.  +  m 

wmi  giv«  ibi«  bvok  Lb«    that  w  hi^, 

t  II  fi^r..*.  with  .1*   ibtit,    lo  briuK  ,L  , ^  ,,-.  ,.,..,.-.  ,.^,,^  .,-.^  .*.^.  ...,,-«u«d 

'  n  to  I  It^  force  and  di«tliietoa»*^ — i*.  1'.  Jf«i.  Ji^corfi^  Aprti 

I  iro    It,  U76. 


from  iha  r«Bpeef  vbicb  U  p»id  nil  liloni;  t<>  th«nniD- 
luQB  of  otb«ra.   U   d»«>.pfVe»  to  tako  lbf>  flrit    pUc*:* 


'^ok^d  for  Oft  both 

''Ir,  Boi|.n«ii  j  a^coo:. 

,  aad  ana  ,  thf  h' 

I  brlUtant  U  will 

If^f    ii^iMU    -LH^'iLrtl    ^.lil.^ociM   tn    Eji^lHud.      It  U  a  'flp-hVou 

lH»ok  f«r  •lad«ttt*— aad  an  admirable  ooa— aad  for 


!«inong  tba  t«]ci  baok< 
Jottrn,,  Dae.  2!>,  1S7A. 
TbU  t-f  a  wnrk  which  b?t*  b#r.n 
: 


U  wiUb«f 
f«rjr  by  the  v 

to  a>T«  CtU^Tl 

aad  to  [ 

OD«t  W> 

ha*  !•  I 


Jf«ii.  «V*aAr,  ApHl,  iSim. 


THE  PRINriPLES  AJTO  PRACTICB  OF  8UB0ERY 
Bf  WiLtiAi*  FiRitiK,  F  US  K  ,  ProfB^aor^f  Sttfiferf 
In  tbs  UnlTerKtif  of  Abtrdi^^^D.  Edited  by  JoH!t 
KltLL,  MJ>.,  ProfsMor  of  ISurgary  la  Iha  Peaaa 


Madl««tCo 

P^taJ,  kc, 
780  pagnN. 


-niyUaata  Hda> 
lAvo  volame of 


yARGENTiF  W.).  M.D, 

'      ON  BANDAGING  AND    OTHER  OPERATIONS  OF   MINOR 

BU ROERY-    New •dtiion,  with  wtt  udditiofial obftpUr  oa  Military  Rurgery .    Oaa  bsodaomt 
T07»]  llmo.  Toluma,  of  iievly400  pifc«r««,  witb  184  wood-caU.     Clath«  $1  7§. 


k^ 


JJAMILTOy  {FRANK  ff,),  M.D., 

PrufeMor  of  J\a€turiUf  and  DUtocntiim^f  ^c,  in  BtdUvu*  ffojfp.  JTatf.  €l*tta^.  ^«*  Fwt. 

A  PRACTICAL  TREATISE  ON    FRACTURES  AND   DISLOCA- 

TIONS.     Flfih  edition,  reviaed  and  linpro?ed.     In  0De1afgea»d  hAndii«>me  octavo irolu id « 

of  nearly  800  paget,  wUb  341  illustrattooi,     Clotb,  $5  75:  t<^atber,  $6  75      (Now  R^tdy. 

This  work  ia  well  kaown,  abr<>ad  a*  well  ait  nt  home,  a«  the  highest  &tiib<»rity  on  ita  importaiil 

villyect-'^ii  AOlhotily  r^oofniied  in  ib«  oourtt  at  wall  •«  in  tb«  8cUv»ot»  and  in  pnurlive — aiid 

%$ikm  manifeilod,  not  ooly  by  the  detaand  for  a  fifth  edition,  hut  bj  nrmngo "  -r  ■ .    ,  ^tm 

giraat  for  Lha  apeedy  appeMraoce  of  a  tranrliiiioti  In  0«rmHny.     The  re|j>eiiL«ii  :Jie 

ASihor  haa  tbua  bnd  the  opportunity  of  lunkinghnve  unublcd  tiim  to  give  the  ri<  i,i* 

»r»tion  to  ^^9fj  portititi  of  the  voluoia,  and  be  baa  aeilultmety  rnd^avured  in  iU«  pfv-^oiit  ierue, 

perfect  the  work  by  the  aid  of  his  own  enlarged  exp«r]eniae  aibl  lo  Lnoorpur tite  in  il  whatever 


of  value  has  berti 
fore  be  found  cor. 
to  the  lypograpbh 
bop*  thai  it  wUJ  more  ibaii  luaictlaiu  Ua  ¥ery  dteiiuguittlieU  repuialtuu. 


^ri 


m.  It  will  tb«>re* 
inn  bA*  bren  tutid 
I  1x1  the  oonfidant 


Th«'r«'  I'  rj' 


U' 


inbjec^i  In  mUt^ncw  [  of  i 
ituld  im  lit  Ibv  p«-«»f«'     ^ ' 
r  and  iurgepu— rA«|  t 

K  I    L. 


rj;^'*.  J'Ut  jfpn  ^v    r<**a^U  of  tT:i'    iiifJIf..  In<i»l 


The  valBwof  m  mxvTt,  [ik*  i'>.«  b<  tNo  r^>^'  'J'-'*<  i' 

riaa  and  •aneoR  eati  bMnli>  i-  ...v^-r-r".;.,.)!!.  t  \ 

oeeaivlty  &f  baTlnn  Jtorb  »  Uiok  r«Ti«4»d  u,  Lbe  ii^u-^  i 
dataa^  not  mrr*ly  on  aocouutof  the  praoUrai  iiaporiaaoa  | 


J'junuHf  Sttvau4  auU  Jit^ntal  Itiim^t^Jt^u  ll"oi. 


L 


pmCHSEN  (JOHN  E,Y 

'*-'  Fruf^H^'tt  of  HHrgttry  in  Uni^ertity  ColUgt,  Landtm^  ale. 

THE  SCIENCE  AND  ART  OF  SUROERT;  being  &  Treatise  on  But* 

giaal  Injuries,  Dtfeiwee,  m»d  Op«rfttionii.  Revised  bj  the  fiatbor  frosi  th*  SUili  ui 
enlarged  EnglWb  EilUion,  iJlu'trated  bjr  0T«r  i«ven  hundred  t^ngrwrlugt  on  wood,  la 
two  large  and  beaatiful  uctaro  rolamei  of  orer  1700  pages,  islotfa,  #9  00  ^  }«»iber»  $11  M 

Auth<iT^§  Prifae$  to  tki  N**^  Amerietin  Edition 

Onnoformereditiooofthliworkhii   ''         '*      "^     '        j_,   _._   i_-  ^^^ 

tatixfiicitorj  «»xpo.«ilion  of  Britii^h  Sur  -4ij- 

luudlj  revUrd,  »nd  a  Inrge  nmuber  ol  r  (bt 

Diaierial  tbtt«  added  to  the  Engttnb  edition,  tb«  Aut.bor  h^ts  turnkr<bvJ  (or  Ibe  A  mm'  ueh  i 

tnateriul  ni  bftS  atruumalated  flinoe  tbe  pofii^ag-e  of  the  «h«eU  tbrntiph  tbii  pre^n  iiii  I  \\k*\ 

thf  Wufk  ifci*  now  preFonted  io  tbe  Amerioav                                        '      ■        »  ^^^ 

Tbe  iiic reuse  iu  tbe  gUe  of  the  work  ha*"  rol- 

DtueA.  Ureut  CAre  buv  been  exercised  in  h  \,  ,  ^^  ,  •  ,  |ir«- 
aenUd  u^B  in  every  retqj^ect  worthy  to  maiutjitn  the  btgb  repuiikliwu  wbtoib  litw  reiid«re«l  ik  «tfciai4- 
*rd  »«th(*rity  on  this  department  of  medical  seienoe. 


•  nuly  %  Uw  of  the  paiatM  in   which  the 
LJoo  of  Mr.  ErJcUpBo'ii  work  vtirpiiBkeH  \t» 
Tljri'dithoal   there  im   CTld^ace   tjf  it 
icUud«>  In  ^eltla;  (he  pA^ 
,   which  refl^^ctn  the  gi* 
t        ^  ill  riijiji'li  -iili.s  ucff   [ht-  V 

biiK  eoahic'd  Mr 

dkHtrAotloanof  Mfti 

ftllj  vnRbm^kof  Tisfereu  m>1i  pr.ic- 

tlrloti*rs  of  flargery.— /.  3fl.  IWa. 

UoUt  wDil  [  iiona  hjtre 

br«iiiildr>i  «<(  to  point 

oot  th(»  nlK  i.,,.  ^:  .--^ :,  >~    ,  ,   u,  .^o  the  KoUior 


rife 

•■•■lukft  i*  so  in'iL'h  CAxeful  I J  «frm£ijrdlk»  J 
Keeled. — Lond'on  Med.  !7Ym«#Gttfed  (7<».. 

V  i>f  our  wwu  tliM«, 

ay  wpH  .■..i>.iii-.i  f. 


Tin. 

treiit^ 

orjr  r. ..,-  ., 

«ttidetit, RDd,  iMi«  htxik  > 

prbcUUou«r>— i)tt<&fif»  g 


Mit%Me4 


»KST'8   OPERATrVS  StTHaBRT.     Ib  t   vol.   8fo.  , 
eloih,  ofover  6^00  p»ge« ,  with  ftbontlOO  wood-eam. 
$fiU.  I 

COOPER'S  LECTUKES  05  THE  PRIKGIPI*E8  AND 
PEAOTiCBorSrftfiCMY.  lal  rot.  Sru.cloth^Ti^p. fdt.  j 

0IB8OW  B  INSTITCTilSS  AND  PRACXrCE  OF  EITR-  I 
OKKT.  Eighth  edUion,  ImpfrtTod  •u^t  •Itered,  With  | 
thirty-four  pliiteii.  Iu  tf^ru  htodiioiBe  oc'mro  toI*  j 
iiiue««  ftl>oul  ltX>0  pp.. leather  it^laAd  ^&Ddr.  fs  A'^.      i 

PKI>ClPLIiS  OF  SI  RGliRY.     By  JaUu  MitUH,  M.D,  | 


l^re  i'roftsMOt  of  SurifDr?  Iti  tbe  17Bt«wnktlT  Af  iftU^ 
It.  itfyj 

Inn 
fOTi.V    .1., 

THR  PRA^ 
Ml)     \ 

¥Ar. 

b> 

ll. 


fkRUITT  (ROBERT),  M,H,aS.,  Src, 

THE  PRINCIPLES  AND  PRACTICE  OF  MODERN  SURGERY, 

A  new  and  revised  American,  from  the  eighth  enlarged  and  imprortd  London  edttto«,    ninti- 
trated  witb  foor  bundred  and  thirty -two  wood  engranng».     In  out  very  baod^ome  octato 
Tvlume,  of  nearly  700  larg«  and  olosoly  printed  pages,  clotb^  $A  00;  l«athAr,  $b  00. 
Atlthut  tbe  «ar|fl(%I  6tnd*tit  or  prtfictltloner  coold 
d««ire. — Diiftlin  Qnaritrl^f  Journal , 

it  Ib  a  iiio»t  ndralrfthle  book.  We  do  not  koow 
when  we  h^re  exAmioed  one  with  more  pleacnre. — 
Fuirfui*  Mtd,  and  Stirff.  J&urnat, 


La  Ur  Dra^tt*^  book,  thongh  coptaiafn«  oaly  toia« 
g«ven  bandied  p«L£e»,  hoth  the  priuciple*  aad  tbe 


praetlce  of  sargery  are  irMited.  »ad  *o  et«arly  aai 
perKpicaoualy,  vl*  l«  eladdate  i*Tvi,rv  ln<i'.  fi-«a    ;..i.,.. 
We  bate  eitanilaed  the  book 
c&D  tay  (hat  thij^  tiicaeae  la  ^ 

i£nore*>T#r,  p^'H'^-n'^rtn^i*  t1i«*  jtii-  ' 

hnTlag  th**  ti**- 

slfled,  aad 
Attd  aucciucL     --:...  -    -.  .       ,.    -- 


A 


SRTON  {T.  J.), 
ON  THE   DISEASES,  INJURIES,  AND  MALFORMATIONS   OP^ 

THE  RECTUM  AND  ANUS;  with  remarks  on  ffabitual  ConetipMioe.  Second  A la^rieas, 
from  tbe  fourtb  and  enlarg^ed  London  edition.  With  bandFome  iUojitrations^  In  onaTCt^ 
beaatifuTIj  printed  ootavo  Tolame  of  about  300  fingeit,  cloth,  $3  25.  ' 


J>IQELO  W  (EEXR  Y  J.),  M.  />., 

*^  Prn/f4t»nT  of  Surgery  (n  the  M(i^*nch\iB«tt$  Mtd.  C'tlUgt* 

ON   TUE   MECHANISM   OF    DISLOCATION  AND  FRACTURE 

OF  THE  HIP.     With  tb«  Hedmstion  of  Ihe  Dislocation  by  the  Plexion  Method.     Will 
nnmeroui  original  illuwtrutions.      In  one  very  baodftome  octavo  Toliime.      Clotb.  |2  Si. 

TA  WSOS  (GEORGE),  F,  R.  a  S,,  EngL, 

A^  AwHftant  Surffenn  to  thf  Rnynl  Lnndfm  <)f>WA///*nfi^  ffi^epital,  MomJ^^dn,  **, 

INJURIES  OF  THE  EYE,  ORBIT,  AND  EY'ELIDS:  their  Imme 

diafe  and  RemoU  Effeott,     With  about  one  hundred  illiistratioai.     la  on«  t«7J  bAtid 
8ome  ooUto  volume,  o\f^t>i,  %^  b^. 
It  U  an  ad  mi  Tiib\epTfcctiea\\>oQkVaVk%'W\%\«»X**ft.V*^^  **«.!*  <AvV%"^Vx%»*.—i,»«^^ 
BHtt  OoM^U,  May  lb,  \^1. 


HxNBT  C»  Lba^b  Pubmoations — (Surgery), 


29 


k 


fRVANT  (THOMAS),  F,R,aS., 
Surgffin  to  Gtiy'fi  H*nrpiiaL 

THE  PRACTICE   OF   SURGERY.     With  over  Pive  nutulrcd  En- 

grjkvin|r<  oQ  Wood.     lo  one  large  and  Terj  hsndtomc  octavo  Tolnme  of  ti«tLrly  1UI>0  ptiget, 
elolh,  $6  35;  leather,  raided  bandB*  $7  25.     {Laitiy  Pviiuhed,) 


Agmttk.  tlie  ■.nlbnr  gitret  nit  bin  nwa  prutlicm,  bU 
owli  l>«>LiffI«,  kud  illaHtiHiefl  by  bis  own  ch***»,  of  ibi^e 
tT«<4iled  In  OQ)r'»  Hu^pllnl.  This  foul  lire  uddn  Julot 
eiuphiLiiiiit  KDd  ji  AoIidU J  to  bU  ntHii^mHutM  tbAt  ii}H|>}r4?^ 
eoDddeDc«i,  CPD«i  fe<alti  blmac^If  iiliuoflt  bjr  tli«  «t4<»  of 
tbe  Kiirgcaa,  aeoing  biv  work  ftud  b^^urinf  bl«  llriQif 
wi>rdii.    The  Yiewit,  elCt  of  other  Murifeoiiii  nre  con- 


tide  red  ciiliatj  and  f»kriy,  bal  Mr,  Biyftiit'i  are 
Hdupied.  Ttia«  tbe  work  i«  uot  il  uvmpilAiloti  uf 
atber  wriittigs;  II  U  ami  ha  eDeyoliipji.'dU,  but  the 
plttio  j»liitem«QtH,  on  xtrut?lLcnl  poiaU,  4*f  u  iriKM  who 
ha#  llv«d  Had    br«>jiibrtd   Ktid  bttd   bU   hr.itiif   (a  ihi 

and  Phttrynucy,  Augatt,  1673> 


/n^^ E TEH  (R.  BR UDEXELL),  FR  C .S\ 

Vh^  C/pWAfiftntc  Surgmifn  tv  St.  Grot y*  <r  iitt*pU<tti,  #fc. 

A  PRACTICAL  TUEATISK!  OX  DISEASES  OF  THE  EYE*   E»lit- 

ed,  wUb  test-tjpes  Mtid  Addhion»,   by  John  Gnes^t.  M.D.    jof  St.  Luui<,  Mn. }.     In  one 
hiindsc^me  ocU\o  vtduiue  of  about  60U  page*^  nod  124  illa^trutioiip.     Cloth,  f3  75.     {Juit 

Dr-  Orftjti,  «hof«  reputnlion  and  ejci>erience  in  iUU  deparliuent  nre  iffeU  known,  ha*  Riven  thi« 
work  a  v«ry  careful  revision,  uiid  h»e  inliodticed  mucii  mniler  ^hieh  wilt  be  found  **i  iin{iorljtiice 
to  ibe  firMctitionur.  Ak  bii»  n^'iitein  u(  tr«it-tjr{iee  ii^  Ibtt  an«  re4<*<i  mm  eroded  by  the  nutbor,  they 
have  been  inserted  in  the  volume  in  u  sbupe  wbioU  Will  admit  of  tbeir  being  detached  tiod 
innuiited  for  oonvenieot  ofRce  u«e. 

Tbefe  leDt-iypes,  on  a  sheet  lor  monnltng,  can  be  hnd  ^eptirttte,  price  25  centa» 
Ij  V4  1  ui.l  U'  dimcult  for  Mr.CArib'r  U>  write  no  uniu-    iu  vieir,  And  pr^-vut-  iUr  cuijii i  in  x .  N-.^r  uml  conH*** 
*f  ,  »0<1  ImpoiMbti' for  him  fu  writf  ftH  on- |  uutiiiruTt  ct»<t>  'i<^  lui'pt* 

in  •■.     kvou  on  §>uliiie«:U  viitb  wbit'L  bi*  i«  not  I  viiJuiiblo.     W.  ivrcr,  a* 

I  .  jul1j»ir.  h*cAn  dW'tnjryo  wild  ii  inr>  .Iti/r'-"-      nuriliv  ol   Itlj  i''  IbiTti- 

i  '  ■  I't,    Our  rewi!  'lie 

\  1  ijitt  ft  vi'iirU  '  ;■  P 

t  I  1  ¥cry  vuIm.'i''  .  ''i-li 

I'.  '-upr»l  AUd  t'  ',uur.     Mot! 

Lv  jiiblerc*uUH*b  ,  iJtl*tb»l 

a  wUli  W  M«ta«corj»idisrubie»!!Jituul  au*pe4.iulut<  this  brlt- 
liiiuv  dv[tartmeut  of  modlcinu. — Lotuion  Luncti^  OcU^SU,  i 
1675. 

11  [h  with  grent  {jle«iittr«  that  tto  ean  tf ndor«a  th»t  work  ' 
m»  *  tntAit  TAluNbtu  coniribuUon  m  pmetit^l  i*pblb:kl- '{  ., 

UiObii!} .    Mr.  C»ulvt  u«T»r  JuvietA.*  frum  lb«  *Mid  he  hM    ^^-  -*^  ^^"^ 


id 


r|  ;  I  fur  ninny  n^oful  !> 

jr.:         ^         iluiic  ^urjjttfy  And    ' 

wbtii'tt  Mt  i«U3  j^'ftrfk  We  gluMtn  but  n  lou  ^i>uu3  ^4  tM^onit 

w  b«*t  from  A  zujM*  uf  cbidl  — *Y*i«»  IWk  Jdu'UiCiU  Iltcotd^ 


'Ui 


JX/^ELLS  {J.  SOELBERG), 

»  *         Pr^/t««or  tif  OpfUfutlmuloffg  in  King's  ColUg*  So^Ual,  *c. 

A  TREATISE  ON  DISEASES  OF  THE  EYE.      Second  American, 

from  the  Third  And  Revised  London  £dUion,  with  additious;  illustrated  with  numerouj 
engravings  on  wood,  and  six  colored  plutee      Together  witb  selections  from  the  TcAttype* 
ot  Jf^eger  and  Snellen^     In  one  large  and  very  band*«ome  octavo  volutne  of  nearly  &tiO 
pages,  cloth,  $b  t)0  ,  leather,  $&  Ob.      [Lattltf  Puhltjhfd.) 
The  continued  demand  for  this  work,  b<^lh  in  England  and  this  country,  is  sufficient  evidence 
tbttt  the  autbur  ba«  succeeded  in  bitt  effort  to  suf^pty  within  a  reasonable  compass  »  full  practical 
digeet  of  ophthalmology  in  it*  moat  modern  aspttct<t,  while  the  call  for  repeated  editi^^^n^i  hww  en- 
abled hiio  in  bis  revisions  to  maintttiu  it«  pofilton  nbieai^t  of  tbe  moat  recent  invt-^  nd 
improvemeuts.     In  again  reprinting  it,  every  effort  hris  been  made  to  adapt  it  th^i  he 
wantb  of  the  American  pructitiuiier.     Such  add itiuntt  o^  seeuied  desirable  have  bet  k             _  l   t^d 
by  the  edtiur,  Dr.  I.  Minie  ilny*",  and  tbe  n  umber  of  Dfunration.^  ha*  been  Urgely  incre.Med.     liif 
importance  of  test-types  as  an  aid  to  diugnosia  is  so  universally  ucknowledged  at  the  present  duy 
ibat  it  seemed  eraenttttl  to  tbe  complct^nesB  of  the  work  tbat  they  should   be  added,  and  as  the 
author  recommends  the  use  of  tboj^e  both  of  Jueger  and  ol  ^Snellen  for  diffierent  purpo^ei?,  «eleo- 
tiontif  have  bern  made  from  each,  so  thntthe  praoiitiuuer  may  have  at  command  all  tbe  n^^.^ii^t- 
ance  neceitsury^     Altbongh   enlarged  by  one  hundred   pages,  it  has  been   retained  at  the  former 
very  moderate  price,  rendering  it  one  of  the  cbeapi^st  volumes  before  the  profession. 
A  tew  notices  of  the  previous  edition  are  subjoined. 

lacid  sad  (lowfag,  tbi^relo  dlfTerlas  roateHsHy  froia 


Ou  eKamioinf  it  carefolly,  ane  l«  auc  el  all  lur* 

p''-''^'  -' -i...,n-f   ......I'  u-.i'i'.    iM.iv>.re«l  favcpr.     It 

•msbly  praciiciil 
J  UyvxXi  I  he  px^Htv 

ij'.-   ■•.,   ,.-    . j,iJ'.'.  aad  AiDvi'icA, 

nttdH»»iMg;  til  aiiuiiluioamiud  prwf«r«*oce*, 

tiitLi  lire  ^t  '*^d  Wktrihy  \ti  bi|ih  cuiuiid- 

erutiuu.     TU>^    '•  'u  ..u^.^^h  ^dlt^m,  from  wbkb  lbi« 

Uitea,  havjug  b«ea  rHTlMj'd  by  \ht  itatbur,  cum* 

rlMCB  a  notice  uf  all  tbe  ware  rectal  advKuce*  made 

a   i,»phthAlEuko  frcleuce.     the  et/le  of  tbe  wriicr  la 


Noii>«{ir  the  IraattailoaA  oM 
nubjputit  iUik\  «re  to  tbe  \ 
(■kvu  lt>  ejcplttkb,iit  l«ui^' 
parileuUrly  dlAcatl  of  i 
aer,  an  the  a*e  of  tbe*  npi 
taibiB  uf  liv*  tii>nfi»4t,  etc 


■*!  wrllernouibi* 
ctnl  ftMina  Are 
•  la  wjtkcb  «re 


A  VRKNCE  (JOBS  Z),  F.  R.  C.S., 

Ed Uor  of  t ht  Ophihnim it^  RtntiiW^  Ac 

A  HAiXUY-BOOK  OF   OPHTHALMIC   SURGERY,  for  the  use  ol 

Practitioners.     Second  Edition «  rev i«<ed  and  enlarged.     Witb  uam«toAii%\VVMiL\.x%!Cwtx%.    V^ 
one  yery  handsome  octavo  volume,  clolb,  |2  lu. 


80  H»MBY  0.  L»a's  Publications — {Surgery^  So.). 


THOMPSON  (SIR  HENRY), 

J-  Surgeon  and  Prof«»»or  of  Clinical  Surgmry  to  Uni99r»Up  OolUg*  Ho^pHal. 

LECTURES  ON  DISEASES  OP  THE  URINARY  ORGANS.  With 

illustrations  on  wood.     Second  American  from  the  Third  English  BdiUoa.     In  one  nest 

octavo  volume.     Cloth,  $2  25.     {Juat  Issvtd.) 
My  aim  has  been  to  produce  in  the  smallest  possible  eompass  an  epitome  of  practleal  knowl- 
edee  concerning  the  nature  and  treatment  of  the  diseases  which  form  the  subject  of  the  work; 
and  I  venture  to  believe  that  my  intention  has  been  more  ftilly  realiied  in  thia  volume  than  is 
either  of  its  predecessors. — Author^  Prtfaee, 


-DY  THE  SAME  AUTHOR, 

ON  THE  PATHOLOGY  AND  TREATMENT  OF  STRICTURE  OF 

THE  URETHRA  AND  URINARY  FISTULJI.    With  plates  and  wood-cuts.    Prom  ths 
third  and  revised  English  edition.    In  one  very  handsome  octavo  rolume,  cloth,  $3  &0. 
{Lately  Published.) 
^T  THE  SAME  AUTHOR.    {Juet  Istued.) 

THE  DISEASES   OF   THE  PROSTATE,  THEIR    PATHOLOGY 

AND  TREATMENT.     Fourth  Edition,  Revised.     In  one  very  handsome  octavo  volumt  of 
355  pages,  with  thirteen  plates,  plain  and  colored,  and  illustrations  6n  wood.    Cloth,  $3  75. 


rpAYLOR  (ALFRED  S.),  M.D., 

^  Lecturer  on  Med.  JurUp.  and  OhemUtry  in  thty's  Hospital 

MEDICAL  JURISPRUDENCE.    Seventh  American  Edition.    Edited 

by  JoHH  J.  Rbbsk,  M.D.,  Prcf.  of  Med.  Jurisp.  in  the  Univ.  of  Penn.     In  one  large 
octavo  volume  of  nearly  900  pages.     Cloth,  $6  00;  leather,  $6  00.     {Just  IssMsd.) 

In  preparing  for  the  press  this  seventh  American  edition  of  the  **  Manual  of  Madleal  Jnrispra- 
dence*'  the  editor  has,  through  the  courtesy  of  Dr.  Taylor,  enjoyed  the  very  great  advantage  of 
consulting  the  sheets  uf  the  new  edition  of  the  author's  larger  work,  **  The  Principles  and  Prae-« 
tice  of  Medical  Jurisprudence,"  which  is  now  ready  for  publication  in  London.  This  baa  enabled 
him  to  introduce  the  author's  latest  views  upon  the  topics  discussed,  which  are  believed  to  bring 
the  work  fully  up  to  the  present  time. 

The  notes  of  the  former  editor,  Dr.  flartehome,  as  also  the  numerous  valuable  references  to 
American  practice  and  decisions  by  his  successor,  Mr.  Penrose,  have  been  retained,  with  but  f«v 
slight  exceptions ;  they  will  be  found  inclosed  in  brackets,  distinguished  by  the  letters  (H.)  and 
(P.).  The  additions  made  by  the  present  editor,  from  the  material  at  his  command,  amount  to 
about  one  hundred  pages;  and  his  own  notes  are  designated  by  the  letter  (R.). 

Several  subjects,  not  treated  uf  in  the  former  edition,  have  been  noticed  in  the  present  od«, 
and  the  work,  it  is  hoped,  will  be  found  to  merit  a  continuance  of  the  confidence  which  it  ba«  so 
long  enjoyed  as  a  standard  authority. 

DF  THE  SAME  AUTHOR.    (Noio  Ready.) 

THE  PRINCIPLES  AND  PRACTICE  OF  MEDICAL  JURISPRU- 

DENCE.     Second  Edition,  Revised,  with  numerous  Illustrations.     In  two  large  ueuro 

volumes,  cloth,  $10  00;  leather,  $12  00 
This  great  work  is  now  recognised  in  England  as  the  fullest  and  most  authoritative  treatise  on 
every  department  of  its  important  subject.     In  laying  it,  in  its  improved  form,  before  the  Ameri- 
can profession,  the  publiaber  trusts  that  itwill  assume  the  same  position  in  thia  country. 


•DY  THE  SAME  AUTHOR.    Ntw  Edition—Now  Ready. 

POISONS  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND 

MEDICINE.     Third  Arnerican,  from  the  Third  and  Revised  English  Edition.     In  od« 

large  octavo  volume  ot  boU  paged;  cloth,  $5  50;  leather,  $6  50. 
This  work,  which  has  been  so  lung  recognised  as  a  leading  authority  on  its  important  subject, 
has  received  a  very  thorough  ^evi^ion  at  the  hands  of  the  author,  and  may  be  regarded  a«  ft 
new  book  rather  than  as  a  mere  revision.  He  has  sought  to  bring  it  on  all  points  to  a  level 
with  the  advanced  science  of  the  day;  many  portions  have  been  rewritten,  much  that  was  of 
minor  importance  has  been  omitted,  and  every  effort  made  to  condense  a  complete  view  of  (be 
subject  within  the  limits  of  a  single  volume.  Dr.  Taylor's  position  as  an  expert  has  brougbt 
him  into  connection  with  nearly  ail  important  cases  in  England  for  many  years,  lie  thus  speuks 
with  an  authority  that  few  other  living  men  possess,  while  his  intimate  acquaintance  with  tb« 
literature  of  toxicology  on  buih  sides  of  the  Atlantic,  renders  his  work  equally  aaaptea  as  s 
text-book  in  this  country  as  in  Great  Britain. 


To  the  members  of  the  lej;al  and  inedical  profetMiion 
it  is  unneces^^ary  to  nay  atiythiug  ci>uiuiendatory  of 
Taylors  Mtiiical  Juri.-prudente.  \S  e  uiijjrhl  aii  well  un- 
dertake to  ."peak  of  tbo  aifjilof  (Jhiily  a  Pieadiug:?.— 
Chicago  Legal  Nttn,  Oct.  Itt,  1873. 

This  last  edki<)n  of  tbe  Manual  \?  pmbably  the  best 
of  all,  as  it  contuiui*  more  material  and  ik  worked  up  to 
the  latest  views  uf  the  author  as  exprwi^ed  iu  the  last 


edition  of  the  Principles.  Dr.  Re«>«.  the  editor  of  the 
.Manual,  has  done  everytlitng  to  make  his  work  arcvv-i- 
able  to  hin  medical  country  men.  —  xVeur  York  Moitcai 
lieC'/nl,  Jan.  l5,  l»>74. 

it  i<«  beyond  (question  the  most  attractive  as  well  a* 
laoht  reliable  manual  uf  medical jurij<prudeaeepublislMfd 
m  the  English  language. — Amerieun  Jmrmm^^Ugjfkns 
gruph^f  Ocu  Li>73. 
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fPUKE  (DANIEL  HACK),  M,D., 

^  Joint  author  of  "  Th€  Manual  qf  Pgyeholoffieal  M^diein^,**  Atf. 

ILLUSTRATIONS  OF  THE  INFLUENCE  OF  THE  MIND  UPON 

THE  BODY  IN  HKALTH  AND  DISEASE.  Denigned  to  illustrate  the  Action  of  the 
ImaginatioD.  In  one  handsome  octavo  volame  of  416  pages,  oloth,  $3  25.  {Just  Issued,) 
The  object  of  the  author  in  this  work  haa  been  to  show  not  only  the  effect  of  the  mind  in  eaua- 
ing  and  intensifying  disease,  bat  also  its  curative  influence,  and  the  use  which  may  be  made  of 
the  imagination  and  the  emotions  as  therapeutic  agents.  Scattered  facts  bearing  upon  this  sub- 
ject have  long  been  familiar  to  the  profession,  but  no  attempt  has  hitherto  been  made  tocolleet 
and  systematize  them  so  as  to  render  them  available  to  the  practitioner,  by  establishing  the  seve- 
ral  phenomena  upon  a  scientific  basis.  In  the  endeavor  thus  to  convert  to  the  use  of  legitimate 
medicine  the  means  which  have  been  employed  so  successfully  in  many  systems  of  quackery,  th« 
author  has  produced  a  work  of  the  highest  freshness  and  interest  ao  well  as  of  permanent  value. 


■DLANDFORD  iO.  FIELDING),  M.  Z).,  F.  R.  C  P., 

•*-'  L€<^urtr  on  Psychological  Mttdicin*  at  th«  8(Aool  of  St.  George's  Hospital^  Ac. 

INSANITY  AND  ITS  TREATMENT:  Lectures  on  the  Treatment, 

Medical  and  Legal,  of  Insane  Patiente.     With  a  Summary  of  the  Laws  in  force  in  the 
United  States  on  the  Confinement  of  the  Insane.     By  Isaac  Rat,  M.  D.     In  one  very 
handfome  octavo  volume  of  471  pages;  oloth,  $3  25. 
This  volume  is  presented  to  meet  the  want,  so  frequently  expressed,  of  a  comprehensive  tre*- 
tise,  in  moderate  compass,  on  the  pathology,  diagnosis,  and  treatment  of  insanity.   To  render  it  of 
more  value  to  the  practitioner  in  this  country.  Dr.  Ray  has  added  an  appendix  which  affords  in- 
formation, not  elsewhere  to  be  found  in  so  aoeessible  aform,  to  physicians  who  may  at  any  moment 
be  called  upon  to  take  action  in  relation  to  patients. 


It  aatiaflea  a  want  which  must  have  been  aorely 
felt  by  the  buBy  general  practitioners  of  tbia  country. 
It  takee  the  form  of  a  manual  of  clinical  devcription 
of  the  varioaH  forma  of  Insanity,  with  a  description 
of  the  mode  of  examining  persons  suspected  of  in* 
sanity.  We  call  particular  attention  to  this  feature 
of  the  book,  as  giving  it  a  uniqne  value  to  the  gene- 
ral practitioner.  If  we  pass  from  theoretical  cunnide- 
rationa  to  descriptions  of  the  varieties  of  insanity  as 


aetna.lly  seen  in  practice  and  the  appropriate  treat- 
ment fur  them,  we  find  In  Dr.  Blandford's  work  a 
considerable  advance  over  previous  writings  on  the 
subject.  His  pictures  of  the  various  forms  of  mental 
disease  are  so  clear  and  good  that  no  reader  can  fail 
to  be  struck  with  their  superiority  to  those  given  in 
)rdiaary  manuals  in  the  English  language  or  (so  far 
as  our  own  reading  extends)  in  any  other.— ^omlon 
PractUioner,  Feb.  1871. 


W^ 


INSLOW  (FORBES),  M,D,,  D,C,L,,^c, 

ON  OBSCURE  DISEASES  OF  THE  BRAIN  AND  DISORDERS 

OF  THE  MIND;  their  incipient  Symptonu,  Pathology,  Diagnosis,  Treatment,  and  Pro- 
phylaxis. Second  American,  from  the  third  and  revised  Rnglish  edition.  In  one  handsome 
octavo  volume  of  nearly  600  pages,  oloth,  $4  26. 


EA  (HENRY  C). 
'superstition    AND    FOliCE:    ESSAYS    ON    THE   WAGER  OF 

LAW,  TUB  WAGBR  OF  BATTLE,  THE  ORDEAL,  AND  TORTURE.  Second  Edition, 
Enlarged.  In  one  handsome  volume  royal  12mo.  of  nearly  500  pages;  oloth,  $2  76. 
{Lately  PttbUshsd.) 


We  know  of  no  single  work  which  contains,  in  so 
small  a  cumpass,  so  much  iilustraiiveof  tbestrangewl 
operations  of  the  hnman  mind.  Foot-noies  give  the 
authority  for  each  statement,  showing  vast  research 
and  wonderful  industry.  We  advise  our  Sttnfrtres 
to  read  this  book  and  ponderita  teaehings.— (Mieo^o 
Mrd.  JourntU,  Aug.  1870. 

As  a  work  of  curious  inquiry  on  certain  outlying 
points  of  obsolete  law,  "Superstition  and  Force"  is 
one  of  the  most  remarkable  books  we  have  met  with. 
^London  Athenaum,  Jfov.  3, 18<M. 

He  has  thrown  a  great  deal  of  light  upon  what  must 
h%  regarded  as  one  of  the  most  inatractive  aa  well  aa 


interesting  phases  of  human  society  and  progress.  .  . 
The  fulness  and  breadth  with  which  he  h»H  carried 
out  his  comparative  survey  of  this  repulsive  field  of 
history  [Torture],  are  such  as  to  preclude  our  duing 
Justice  to  the  work  within  our  present  limits.  But 
here,  as  throughout  the  volume,  there  will  be  found 
a  wealth  of  illustration  and  a  critical  grasp  of  the 
philosophical  import  of  facts  which  will  render  Hi. 
Lea's  labors  uf  sterling  value  to  the  historical  stu- 
dent.—Lomion  Saturday  Btview,  Oct.  6,  1870. 

As  a  book  of  ready  reference  on  the  subject,  it  is  of 
the  highest  value.— fFe«<ifi<iM<er  RmUw,  Oct.  \WI, 


yl  THE  SAME  AUTHOR.    (LaU'y PublUh^d.) 

STUDIES  IN  CHURCH  HISTORY— THE  RISE  OP  THE  TEM- 
PORAL POWB&-BBNEFIT  OF  CLERGY— EXCOMMUNICATION.  In  one  large  royal 
12mo.  volume  of  616  pp.  oloth,  $3  76. 


The  story  was  never  told  more  calmly  or  with 
greater  learning  or  wiser  thought.  We  doubt,  indeed, 
If  any  other  study  of  this  field  can  be  eompared  with 
this  for  eieamMS,  accuracy,  and  power.— CAtoa^o 
Sefaminsr,  Dee.  1870. 

Mr.  Lea's  Utest  work,  *•  Studies  in  Church  History," 
fully  sustains  the  promise  of  the  first.  It  deals  with 
three  subjects — the  Temporal  Power,  Benefit  of 
Clergy,  and  Kzcommnnication,  the  record  of  which 
has  a  peculiar  importance  for  the  English  student,  and 
Is  a  chapter  on  Ancient  Law  likely  to  be  regarded  as 
final.  We  can  hardly  pass  from  our  mention  of  such 
works  as  these—with  which  that  on  *«aaeerdoUl 
OeUbaey"  should  be  Ineladed— without  aoting  the 


literary  phenomenon  that  the  head  of  one  of  the  first 
American  houses  is  also  the  writer  of  some  of  Ita  most 
original  books.— iKmdon  Athewgumt  Jan.  7,  1871. 

Mr.  Lea  has  done  great  honor  to  himtielf  and  thia 
country  by  the  admirable  works  he  has  written  on 
eeclesiologicaland  cognate  subjects.  We  have  already 
had  occasion  to  commend  his  "Superstition  and 
Force*'  and  his  **  History  of  Sacerdotal  Celibacy.'* 
The  present  volume  is  fully  aa  admirable  in  its  me* 
thod of  dealing  with  topics  and  la  the  thoroughneaa— 
a  quality  ao frequently  lacking  in  American  author*— 
with  whioh  they  are  investigated.— J^T.  Y.  Journal  Cff 
Pty^hoL  MedMn^,  July,  1870. 
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For  **The  Obstetrical  Journal,"  Five  Dollars  a  year,  see  p.  22. 


